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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the visibility of a 
liquid crystal display device laminating a position information 
input device on the display surface of a liquid crystal panel. 
SOLUTION: A front light 3 having a light guide plate 2 and a 
lamp 3A is arranged on the 1st face side of the liquid crystal 
panel 1 having the 1st face for displaying an image and a 
2nd face different from the 1st face, a position information 
input device 4 having a 1st substrate 4A having a 1st 
transparent electrode on the surface of the front light 3 and 
a 2nd substrate 4B having a 2nd transparent electrode 
opposed to the 1st transparent electrode and allowed to be 
easily deformed as compared with the 1st substrate is 
laminated on the surface of the front light 3 and a 
transparent insulating film for smoothing the surface of the 
1st substrate 4A is formed between the 1st substrate 4A 
and the 1st transparent electrode. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has the liquid crystal panel which has the 1st field which displays an image, this 1st field, 
and the 2nd different field, and the positional information input unit prepared in the 1st [ of the 
above-mentioned liquid crystal panel ] field side. The above-mentioned positional information input 
unit The liquid crystal display characterized by having consisted of the 2nd deformable substrate 
easily, having prepared the transparence insulator layer in the 2nd substrate of the above of the 1st 
substrate of the above, and the field which counters, and preparing the 1st transparent electrode on 
this transparence insulator layer rather than the 1st substrate and this 1st substrate. 
[Claim 2] The 1st substrate of the above of the above-mentioned positional information input unit is 
a liquid crystal display according to claim 1 characterized by preparing between the 2nd substrate of 
the above, and the above-mentioned liquid crystal panel. 

[Claim 3] The liquid crystal display according to claim 2 characterized by preparing the 2nd 
transparent electrode in the 1st substrate of the above of the 2nd substrate of the above, and the 
field which counters. 

[Claim 4] The liquid crystal display according to claim 3 characterized by forming the spacer which 
consists of an insulating material between the 1st substrate of the above, and the 2nd substrate. 
[Claim 5] It is the liquid crystal display according to claim 4 characterized by lessening irregularity of 
the field in which it has a crevice in the 2nd substrate of the 1st substrate of the above, and the 
field which counters, the above-mentioned transparence insulator layer covered the above- 
mentioned crevice, and the above-mentioned transparent electrode was prepared. 

[Claim 6] It is the liquid crystal display according to claim 4 characterized by lessening irregularity of 
the field in which the 2nd substrate of the above of the 1 st substrate of the above and the printing 
layer which reflects light in the field which counters partially are formed, the above-mentioned 
transparence insulator layer covers the above-mentioned printing layer, and the above-mentioned 
transparent electrode is prepared. 
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[Claim 7] The liquid crystal display according to claim 4 characterized by fixing the 1st substrate of 
the above, and the 2nd substrate with a pressure sensitive adhesive doudle coated tape. 
[Claim 8] It has the lighting system formed on the screen of the liquid crystal panel of a reflective 
mold, and the liquid crystal panel of this reflective mold, and the positional information input unit 
prepared on the above-mentioned lighting system. The above-mentioned positional information input 
unit It consists of the 1st hard substrate and the 2nd elastic substrate piled up and formed on this 
1st hard substrate. The liquid crystal display characterized by having prepared the 2nd transparent 
electrode in the 1st substrate of the above of the 2nd substrate of the above, and the field which 
counters, having come to form a transparence insulator layer on the substrate of the above 1st, and 
forming the 1 st transparent electrode on the above-mentioned transparence insulator layer. 
[Claim 9] It is the liquid crystal display according to claim 8 characterized by for the 1 st transparent 
electrode of the above consisting of electric resistance film of one which spreads in the whole 
coordinate input area superficially, and the 2nd transparent electrode of the above consisting of 
electric resistance film of one which spreads in the whole coordinate input area superficially. 
[Claim 10] The liquid crystal display according to claim 9 characterized by preparing the holddown 
member for fixing the 1st substrate of the above, and the 2nd substrate in the field in which wiring 
for connecting electrically the terminal corresponding to the perimeter of the 1st transparent 
electrode of the above on the substrate of the above 1st with the 1st transparent electrode of the 
above was prepared, and wiring on the substrate of the above 1st was prepared. 
[Claim 1 1] It is the liquid crystal display according to claim 8 characterized by for the 1st 
transparent electrode of the above consisting of two or more X electrodes put in order in the 1 st 
direction, and the 2nd transparent electrode of the above consisting of two or more Y electrodes 
put in order in the 2nd direction. 

[Claim 12] The above-mentioned liquid crystal panel is a liquid crystal display according to claim 1 1 
characterized by having two or more display electrodes put in order in the 1 st direction of the 
above, or the 2nd direction, and doubling a distance the adjoining above-mentioned X inter- 
electrode or Y inter-electrode with an adjoining above-mentioned display inter-electrode distance. 
[Claim 1 3] It is the liquid crystal display which carried out the laminating of the positional 
information input unit which carries out the external input of the information to the screen side of 
the liquid crystal panel of a reflective mold, and this liquid crystal panel. The above-mentioned 
positional information input unit The elastic top substrate which carries out the external input of the 
above-mentioned liquid crystal panel, the hard bottom transparence substrate which counters, and 
the information. It is pinched between the transparent electrode formed in each inside of the above- 
mentioned bottom transparence substrate and a top substrate, and the above-mentioned bottom 
substrate and a top substrate. Have the spacer which isolates each above-mentioned transparent 
electrode with a predetermined gap, and it has the light source installed along with at least 1 side 
edge of the above-mentioned bottom substrate. The liquid crystal display characterized by 
equipping the front face by the side of the above-mentioned transparent electrode of the above- 
mentioned bottom substrate with the surface treatment side which carries out outgoing radiation of 
the reflected light from the liquid crystal panel concerned to a screen side while carrying out 
reflective diffusion of the light from said light source at a liquid crystal panel side, and having a 
transparence insulator layer between the surface treatment side of a parenthesis, and said 
transparent electrode. 

[Claim 14] It is the liquid crystal display according to claim 13 characterized by forming two or more 
micro prism in the above-mentioned surface treatment side of the above-mentioned bottom 
substrate, for the above-mentioned transparence insulator layer covering the above-mentioned 
micro prism, and the refractive indexes of the above-mentioned transparence insulator layer and the 
above-mentioned bottom substrate differing. 

[Claim 15] The liquid crystal display according to claim 14 characterized by the distance between 
the micro prism with which the side near the above-mentioned light source of the above-mentioned 



file://C:\Documents and Settings\WilliamsT\My Documents\JPOEn\JP-A-2000-89910.html I 1/10/2006 



JP-A-2000-89910 



Page 4 of 35 



bottom substrate adjoins being larger than the distance between the micro prism with which a side 
far from the light source adjoins. 

[Claim 16] The liquid crystal display according to claim 14 characterized by the magnitude of the 
micro prism of the side near the above-mentioned light source of the above-mentioned bottom 
substrate being smaller than the magnitude of the micro prism of a side far from the light source. 
[Claim 17] It is the liquid crystal display according to claim 13 characterized by making flat 
substantially the field which two or more printing patterns are formed in the above-mentioned 
surface treatment side of the above-mentioned bottom substrate, and the above-mentioned 
transparence insulator layer covers the above-mentioned printing pattern to it superficially, and 
prepares the above-mentioned transparent electrode in it. 

[Claim 18] The distance between the printing patterns with which the side near the above- 
mentioned light source of the above-mentioned bottom substrate adjoins is a liquid crystal display 
according to claim 17 characterized by being larger than the distance between the printing patterns 
with which a side far from the above-mentioned light source adjoins. 

[Claim 19] The magnitude of the printing pattern of the side near the above-mentioned light source 
of the above-mentioned bottom substrate is a liquid crystal display according to claim 1 7 
characterized by being smaller than the magnitude of the printing pattern of a side far from the 
above-mentioned light source. 

[Claim 20] The laminating of the positional information input unit which carries out the external input 
of the information to the screen side of the liquid crystal panel of a reflective mold and this liquid 
crystal panel is carried out, and a liquid crystal display is constituted. The above-mentioned 
positional information input unit The above-mentioned liquid crystal panel, the bottom transparence 
substrate which counters, and the top substrate of elasticity [ substrate / this / bottom 
transparence ], It consists of a holddown member which fixes between the transparent electrode 
formed in each inside of the above-mentioned positional information input unit, and said bottom 
substrates and top substrates with a predetermined gap. It has the surface treatment side which 
carries out outgoing radiation of the reflected light from the liquid crystal panel concerned to a 
screen side while establishing the light source installed along with at least 1 side edge of the above- 
mentioned bottom substrate and carrying out reflective diffusion of the light from said light source 
at a liquid crystal panel side on the front face by the side of the above-mentioned transparent 
electrode of the above-mentioned bottom substrate. And the liquid crystal display characterized by 
preparing the terminal electrically connected to the above-mentioned transparent electrode in the 
side which has not established the above-mentioned light source of the above-mentioned positional 
information input unit. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display which carried out the 
laminating of the source of the illumination light and the positional information input unit to the 
liquid crystal panel of the reflective mold which modulates the light which starts a liquid crystal 
display, especially carries out incidence from a screen side, and carries out outgoing radiation to the 
screen side concerned. 
[0002] 

[Description of the Prior Art] In recent years, the so-called liquid crystal display which used the 
liquid crystal panel for the display device as a monitor of picture reproducer or various information 
terminals is used abundantly. 

[0003] Generally as a liquid crystal panel which constitutes this liquid crystal display, the passive- 
matrix mold known as a STN mold and the active-matrix mold using non-line type components, such 
as TFT, are used. 

[0004] These liquid crystal panels need the source of the illumination light separately, in order to 
visualize the image formed in the liquid crystal panel since it was not a self-luminescence mold. 
[0005] The visible image is formed in there being a transparency mold and a reflective mold in a 
liquid crystal panel, and many liquid crystal panels of a transparency mold being used for high 
brightness and a high contrast display, installing the source of the tooth-back illumination light (it 
also being hereafter called a back light) in that rear face by the monitor for information terminals, 
and becoming irregular by the image which formed the light from this back light in the liquid crystal 
panel. 

[0006] Drawing 25 is a sectional view explaining the example of a configuration of the conventional 
liquid crystal display equipped with the liquid crystal panel and tooth-back lighting system of the 
transparency mold which carried out the laminating of the positional information input unit. The 
laminating of the tooth-back lighting system (back light) is carried out to the tooth back of the liquid 
crystal panel of a transparency mold, and it becomes irregular by the image which formed in the 
liquid crystal panel the illumination light from the back light which penetrates a liquid crystal panel, 
and by carrying out outgoing radiation of this to the front-face side of a liquid crystal panel, this 
liquid crystal display is constituted so that an image may be visualized. 

[0007] And it is considering as a configuration which carries out the laminating of the positional 
information input device (it is also hereafter called a touch panel), and carries out the external input 
of various kinds of information to the screen side of such a liquid crystal display from the screen of 
a liquid crystal panel. A touch panel is the input unit of the positional information which detects the 
location inputted on the two-dimensional coordinate, and is an input device which recognizes 
various kinds of information, such as selection of the information displayed on the screen of a liquid 
crystal panel from the above-mentioned positional information or an alphabetic character, and an 
image, by the host (host computer). 

[0008] Namely, this kind of liquid crystal display pinches a liquid crystal layer between two 
transparence substrates 1A and 1B. At the tooth back of the liquid crystal panel 1 which prepared 
polarizing plate tC in the front-face and tooth-back side, respectively The source 3 of the 
illumination light which has light source (light source which consists of fluorescent lamp or light 
emitting diode) 3A and lamp reflective sheet 3B which were installed along one edge of the light 
guide plate 2 with a transparent **** rectangle and a light guide plate 2 is formed. It is considering 
as the configuration which carries out a path deviation in the direction of a liquid crystal panel on 
the way which makes a light guide plate 2 spread the light from this source 3 of the illumination light, 
and illuminates a liquid crystal panel 1 from a tooth back. Moreover, the optical diffusion field (or 
light reflex field) 10 formed in the dot printing 5 grade is established in the tooth back of a light 
guide plate 2. 

[0009] Furthermore, the reflecting plate 1 1 which the pan of a light guide plate 2 is made to carry 
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out total reflection of the light which carried out outgoing radiation to the tooth back to a tooth- 
back side from a light guide plate 2, and is returned to a liquid crystal panel 1 side is installed. 
[0010] The laminating of such a back light is carried out to a liquid crystal panel 1 through quantity 
of light distribution amendment members, such as the diffusion film 12 or a prism plate (not shown), 
and the liquid crystal display of a transparency mold is constituted. 

[001 1] Since the above-mentioned liquid crystal panel 1 is what lights up by installing a back light in 
the tooth back of lower transparence substrate 1B using two transparence substrates 1A and 1B, it 
serves as **** of power consumption reduction. 

[0012] Moreover, while using the substrate of the liquid crystal panel bottom as a transflective 
substrate, reflecting the incident light (outdoor daylight) from the display side of a liquid crystal 
panel with the substrate of this bottom and always carrying out outgoing radiation to the screen, 
when the quantity of light of outdoor daylight is insufficient, the transflective LCD it was made to 
make the lighting system installed in a tooth back turn on is also known. However, there is a fault 
that contrast cannot fully be taken, in this format. 

[0013] On the other hand, since the liquid crystal display of the reflective mold which used the 
substrate of the liquid crystal panel bottom itself as the reflecting plate, or installed the reflecting 
plate in the tooth back of a lower substrate reflects the outdoor daylight which carried out 
incidence from the screen 1 00% of abbreviation and uses for a display, the lack of contrast in the 
transflective type above-mentioned liquid crystal display does not pose a problem at all under a 
bright environment. 

[0014] However, in the environment where outdoor daylight is insufficient, contrast runs short too. 
Although what is necessary is just to install a lighting system in order to solve this, a lighting system 
cannot be installed in the tooth back of a liquid crystal panel like a transflective type. 
[0015] The touch panel in the liquid crystal display which carries out the laminating of the touch 
panel 4 to the screen side of a liquid crystal panel 1, and was made to carry out the external input 
of the information directly from the screen of a liquid crystal panel 1 inserts a spacer between at 
least two substrates which formed the transparent electric conduction film in the inside which 
counters, a sheet or a substrate, and inputs the coordinate location on two-dimensional [ of a liquid 
crystal panel ] by changing the gap between two sheets or substrates concerned. 
[0016] The above-mentioned lighting system for liquid crystal panels has the configuration optimal 
as what illuminates a transparency mold and a transflective type liquid crystal panel from a tooth 
back. However, to a liquid crystal display, applying outdoor daylight which was described above to 
the liquid crystal display using the liquid crystal panel of the reflective mold used positively does not 
make semantics. 

[0017] In the liquid crystal display of a reflective mold, in order to carry out total reflection of the 
light which carried out incidence from the front-face side and to carry out outgoing radiation from a 
front-face side again, the reflecting layer is formed in the inside by the side of the bottom substrate 
of two substrates which have formed the reflecting plate in the tooth back, or constitute a liquid 
crystal panel. 

[0018] In the liquid crystal display of the reflective mold which makes outdoor daylight the 
illumination light on the other hand, it is difficult to decipher a display in a dark environment with 
little outdoor daylight. 

[0019] Moreover, if the laminating of the touch panel for an information input is carried out to the 
screen of a liquid crystal panel, the amount of transmitted lights will decrease, and a screen will 
become still darker. 

[0020] In addition, as advanced technology which really formed the lighting system of the touch 
panel and liquid crystal panel for this kind of positional information input, there is Japanese Patent 
Application No. No. 351794 [ nine to ] which is the patent application of Japan. However with the 
technique which Japanese Patent Application No. No. 351794 [ nine to ] indicates, since the field in 
which the electrode of the transparent material of a lighting system-cum-a touch panel is prepared 
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frSTon ,nter - e| ectrode connection of a touch panel was not able to call it fitness 

™^° reOVer ' 1 Wlth the technic « ue which above-mentioned Japanese Patent Application No No 
351794 L nine to ] indicates, the field in which the electrode of a transparent material is prepared 
needed to be made into the stairway configuration in order to lead the light of the light source to a 
liquid crystal panel, and it was not able to make flat the field in which the electrode of a transparent 
material is prepared. 

[0022] The purpose of one this invention is to offer the liquid crystal display which made good the 
coordinate recognition property of a positional information input device (touch panel) established on 
the liquid crystal panel. 

[0023] Another purpose of this invention is to offer the reflective mold or the transflective type 
liquid crystal display which raised the brightness of the screen which can illuminate the whole 
effective viewing area to homogeneity with a front lighting method, and can obtain high-definition 
image d.splay while carrying out the laminating of the touch panel to the screen of a liquid crystal 

[0024] 

[Means for Solving the Problem] The above-mentioned purpose prepares the touch panel which is 
from a hard and transparent bottom substrate and a soft and transparent top substrate on the 
screen side of the liquid crystal panel of a reflective mold, prepares a transparence insulator layer 
on the above-ment,oned bottom substrate, and is attained by forming a transparent electrode on 
the above-mentioned transparence insulator layer. 

[0025] Moreover, the above-mentioned purpose is attained by having considered as the liquid 
crystal d.splay which raised the brightness of the screen which can unify the lighting system which 
is from a light guide plate and the light source on the screen side of the liquid crystal panel of a 
reflective mold, a touch panel, or this lighting system and touch panel, can illuminate the whole 
ronoci^ V ' eW,ng area t0 hom °g eneit y. and can obtain high-definition image display 
L0026J Namely, the liquid crystal display panel which has the 1st field where the liquid crystal display 
of this invention displays an image, this 1st field, and the 2nd different field. It has the touch panel 
prepared in the 1st [ of the above-mentioned liquid crystal display panel ] field side The above- 
mentioned touch panel It is characterized by having consisted of the 2nd deformable substrate 
easily, having prepared the transparence insulator layer in the 2nd substrate of the above of the 1st 
substrate of the above, and the field which counters, and preparing the 1st transparent electrode on 
fnno^ SParenCe msu,ator layer rather than th e * st substrate and the 1 st substrate 
LUU27J Furthermore m the above-mentioned liquid crystal display, the 1st substrate of the above of 
the above-mentioned touch panel is characterized by preparing between the 2nd substrate of the 
above, and a liquid crystal display panel. 

[0028] It is characterized by furthermore preparing the 2nd transparent electrode in the 1st 
substrate of the above of the 2nd substrate of the above, and the field which counters in the 
above-mentioned liquid crystal display. 

[0029] It is characterized by furthermore forming the spacer which consists of an insulating material 
between the 1st substrate of the above, and the 2nd substrate of the above in the above- 
mentioned liquid crystal display. 

[0030] Furthermore, a crevice is formed in the field which counters with the 2nd substrate of the 
above of the 1st substrate of the above in the above-mentioned liquid crystal display, the above- 
ment.oned transparence insulator layer covers the above-mentioned crevice, and it is characterized 
by lessening irregularity of the field in which the above-mentioned transparent electrode is 
prepared. " " 

[0031] It is characterized by furthermore lessening irregularity of the field in which the 2nd 

th ™ZT w T ° f !, St Substrate of the above a "d the printing layer which reflects light in 

the field which counters part.ally are formed, the above-mentioned transparence insulator layer 
covers the above-mentioned printing layer, and the above-mentioned transparent electrode is 
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prepared in the above-mentioned liquid crystal display. 

[0032] Furthermore in the above-mentioned liquid crystal display, it is characterized by fixing the 
1st substrate of the above, and the 2nd substrate of the above with a pressure sensitive adhesive 
doudle coated tape. 

[0033] Moreover, the lighting system formed in the liquid crystal display of this invention on the 
screen of the liquid crystal panel of a reflective mold, and the liquid crystal panel of the above- 
mentioned reflective mold. It has the touch panel prepared on the above-mentioned lighting system. 
The above-mentioned touch panel Prepare on the 1st hard substrate and this 1st hard substrate, 
and piled up. It is characterized by consisting of the 2nd elastic substrate, preparing the 2nd 
transparent electrode in the 1st substrate of the above of the 2nd substrate of the above, and the 
field which counters, forming a transparence insulator layer on the substrate of the above 1 st, and 
forming the 1st transparent electrode on the above-mentioned transparence insulator layer. 
[0034] It is characterized by for the 1st transparent electrode of the above consisting of electric 
resistance film of one which spreads on the whole touch panel superficially in the above-mentioned 
liquid crystal display furthermore, and the 2nd transparent electrode of the above consisting of 
electric resistance film of one which spreads in the whole coordinate input area superficially. 
[0035] Furthermore, in the above-mentioned liquid crystal display, it is characterized by preparing 
the holddown member for fixing the 1st substrate of the above, and the 2nd substrate of the above 
in the field in which wiring for connecting electrically the terminal corresponding to the perimeter of 
the 1st transparent electrode of the above on the substrate of the above 1st with the 1st 
transparent electrode of the above was prepared, and the above-mentioned wiring on the 1st 
substrate was prepared. 

[0036] Furthermore, it is characterized by for the 1st transparent electrode of the above consisting 
of two or more electrodes (X electrode) put in order in the 1st direction, and the 2nd transparent 
electrode of the above consisting of two or more electrodes (Y electrode) put in order in the 2nd 
direction. 

[0037] Furthermore, in the above-mentioned liquid crystal display, the above-mentioned liquid 
crystal panel is characterized by having two or more display electrodes put in order in the 1 st 
direction or 2nd direction, and doubling a distance the adjoining above-mentioned X inter-electrode 
or Y inter-electrode with an adjoining above-mentioned display inter-electrode distance. 
[0038] In the liquid crystal display with which this invention carried out the laminating of the liquid 
crystal panel of a reflective mold, and the touch panel which carries out the external input of the 
information to the screen side of a liquid crystal panel moreover, the above-mentioned touch panel 
The elastic top substrate which carries out the external input of the above-mentioned liquid crystal 
panel, the hard bottom transparence substrate which counters, and the information, It is pinched 
between the transparent electrode formed in each inside of the above-mentioned bottom 
transparence substrate and the above-mentioned top substrate, and said bottom substrate and top 
substrate. It becomes more, the spacer which isolates said each transparent electrode with a 
predetermined gap — ** — It has the surface treatment side which carries out outgoing radiation 
of the reflected light from the liquid crystal panel concerned to a screen side while having the light 
source installed along with at least 1 side edge of the above-mentioned bottom substrate and 
carrying out reflective diffusion of the light from said light source at a liquid crystal panel side on 
the front face by the side of the above-mentioned transparent electrode of the above-mentioned 
bottom substrate. And it is characterized by having a transparence insulator layer between this 
surface treatment side and said transparent electrode. 

[0039] Furthermore, in the above-mentioned liquid crystal display, two or more micro prism is 
formed in the above-mentioned surface treatment side of the above-mentioned bottom substrate, 
the above-mentioned transparence insulator layer covers the above-mentioned micro prism, and it 
is characterized by the refractive indexes of the above-mentioned transparence insulator layer and 
the above-mentioned bottom substrate differing. 
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[0040] Furthermore, in the above-mentioned liquid crystal display, distance between the micro prism 
with which the side near the above-mentioned light source of the above-mentioned bottom 
substrate adjoins is characterized by being larger than the distance between the micro prism with 
which a side far from the light source adjoins. 

[0041] Furthermore, in the above-mentioned liquid crystal display, magnitude of the micro prism of 
the side near the above-mentioned light source of the above-mentioned bottom substrate is 
characterized by being smaller than the magnitude of the micro prism of a side far from the light 
source. 

[0042] Furthermore, in the above-mentioned liquid crystal display, it is characterized by making flat 
substantially the field which two or more printing patterns are superficially formed in the above- 
mentioned surface treatment side of the above-mentioned bottom substrate, and the above- 
mentioned transparence insulator layer covers the above-mentioned printing pattern to it, and 
prepares the above-mentioned transparent electrode in it. 

[0043] Furthermore, in the above-mentioned liquid crystal display, distance between the printing 
patterns with which the side near the light source of the above-mentioned bottom substrate adjoins 
is characterized by being larger than the distance between the printing patterns with which a side 
far from the light source adjoins. 

[0044] Furthermore, in the above-mentioned liquid crystal display, magnitude of the printing pattern 
of the side near the light source of the above-mentioned bottom substrate is characterized by being 
smaller than the magnitude of the printing pattern of a side far from the light source. 
[0045] Moreover, in the liquid crystal display of this invention, carry out the laminating of the liquid 
crystal panel of a reflective mold, and the touch panel which carries out the external input of the 
information to the screen side of a liquid crystal panel, and a liquid crystal display is constituted. 
The bottom transparence substrate with which the above-mentioned touch panel counters with the 
above-mentioned liquid crystal panel, and the top substrate of elasticity [ substrate / this / bottom 
transparence ]. It consists of a holddown member which fixes between the transparent electrode 
formed in each inside of the above-mentioned touch panel, and said bottom substrates and top 
substrates with a predetermined gap. It has the surface treatment side which carries out outgoing 
radiation of the reflected light from the liquid crystal panel concerned to a screen side while 
establishing the light source installed along with at least 1 side edge of the above-mentioned bottom 
substrate and carrying out reflective diffusion of the light from said light source at a liquid crystal 
panel side on the front face by the side of the above-mentioned transparent electrode of the 
above-mentioned bottom substrate. And it is characterized by preparing the terminal electrically 
connected to the above-mentioned transparent electrode in the side which has not established the 
above-mentioned light source of the above-mentioned touch panel. 

[0046] The coordinate recognition property of a touch panel of having formed the liquid crystal 
display by above-mentioned this invention on the liquid crystal panel becomes good. 
[0047] Moreover, the liquid crystal display by above-mentioned this invention can be applied 
irrespective of the class (liquid crystal panel of a passive-matrix mold, a active-matrix mold, and 
other molds) of liquid crystal panel, and a screen size, and an image with the good visibility of 
uniformity and high brightness can be obtained over the whole region of the effective viewing area 
also under the environment for which outdoor daylight was insufficient. 

[0048] In addition, the above-mentioned lighting system does not always need to turn on the light 
source, when the brightness of outdoor daylight is large, the light is put out, and when outdoor 
daylight is low brightness, it can consider as the configuration which formed the switch which turns 
on or switches off the light source if needed so that the light may be switched on if needed 
[0049] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail with reference to the drawing of an example. 

[0050] The expansion perspective view "1st example" drawing. 1 explains the configuration of the 
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1st example of the liquid crystal display by this invention to be, and drawing 2 are the type section 
Figs, which met the A-A line of ^wmgA - One is the liquid crystal panel of a reflective mold among 
drawing, and, for 1A, a top transparence substrate and 1B are [ a polarizing plate and 1D of a 
bottom transparence substrate and 1C ] reflecting plates. In addition, although considered as the 
configuration which installed the reflecting plate in that tooth back by using a bottom substrate as a 
transparence plate in this example, reflective processing should be performed to the inside of a 
bottom substrate. 

[0051] the light guide plate which consists of an acrylic board with which 2 constitutes a lighting 
system, and 3 — a lighting system and 3A — a line — for a lamp (linear light source) and 3B, a 
reflective sheet and 4 are [ an elastic film sheet (top substrate) and 4B of a touch panel and 4A ] 
hard substrates (this example a bottom substrate, glass plate), such as glass or an acrylic. 
[0052] And the laminating of the lighting system (it is also called a front light) 3 which consists of 
the light guide plate 2 made from the acrylic of 1.5mm thickness, lamp 3A, and reflective sheet 3B 
on a liquid crystal panel 1 is carried out, and the laminating of the touch panel 4 is further carried 
out on it. A liquid crystal panel 1 can also use not only a reflective mold that was illustrated but a 
transflective type. 

[0053] In addition, if the use effectiveness of light allows, its thinner one is good, and if the 
thickness of a light guide plate 2 is 1.5mm or less, it is still better. 

[0054] Having the irregularity of the shape of the shape of micro prism for optical diffusion, the 
shape of a slit, and a dot, or printing (this example dot-like printing) 5 in a top-face [ of a light guide 
plate 2 ] 4, i.e., touch panel, side, lamp 3A which constitutes a lighting system 3 used cold cathode 
fluorescence tubing of the diameter of 2.0mm. In addition, if luminous efficiency allows, its smaller 
one is good, and the path of a lamp is 2.0mm or less, and it is still better. However, when 
fluorescence tubing is used for lamp 3A, 1.6mm or more 2.0mm or less of a diameter is good, since it 
cannot say that fluorescence tubing with a diameter smaller than 1.6mm has good luminous 
efficiency. 

[0055] Drawing, 3 is the same sectional view as drawing 2 explaining actuation of the source of the 
illumination light in the 1st example of the liquid crystal display by this invention. That is, it has the 
dotHike printing 5 on the touch panel side front face of the light guide plate 2 which constitutes a 
lighting system 3, and as the arrow head showed, while reflecting the light from lamp 3A in the liquid 
crystal panel 1 direction all over drawing, a touch panel 4 is made to penetrate and outgoing 
radiation of the light reflected from the liquid crystal panel 1 is carried out to a screen side. 
[0056] With a double-sided tape, these liquid crystal panels, the source of the illumination light, and 
a touch panel paste up an edge, and unify, respectively. 

[0057] In addition, although lighting is always sufficient as the source of the illumination light, when it 
carries in portable mold information machines and equipment, such as the so-called PDA or a 
notebook computer with the need of controlling power consumption, it can constitute so that the 
light may be switched on if needed. 

[0058] By this example, a liquid crystal display with a touch panel with good visibility can be offered. 

[0059] Moreover, since the pattern which reflects the light of a light guide plate 2 can be formed by 
printing according to the example shown in drawing 3 , manufacture of a light guide plate 2 is easy. 
[0060] Drawing^ is the same type section Fig. as drawing 3 explaining other configurations and 
actuation of the source of the illumination light in the 1st example of a liquid crystal display by this 
invention. That is, the micro prism-like irregularity 6 is formed in the touch panel side front face of 
the light guide plate 2 which constitutes the source of the illumination light in this example. 
[0061] As the arrow head showed all over drawing, it makes a touch panel 4 penetrate and carries 
out outgoing radiation of the light reflected from the liquid crystal panel 1 to a screen side while 
being reflected with the micro prism-like irregularity 6 and pointing to the light from lamp 3A in the 
liquid crystal panel 1 direction. As for the slant face by the side of lamp 3A of this micro prism, it is 
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desirable to consider as an include angle to which total reflection of the light from concerned lamp 
3A is carried out. moreover, this micro prism — the cross direction (line direction parallel to a lamp) 
of a light guide plate 2 — a ridge — you may form in a **. According to this example, it can be 
efficient and the light of lamp 3A can be reflected in a liquid crystal panel 1. Since other 
configurations are the same as that of said 1st example, explanation is omitted. 
[0062] The expansion perspective view "2nd example" drawing 5 explains the configuration of the 
2nd example of the liquid crystal display by this invention to be, and drawing 6 are the type section 
Figs, which met the B~B line of drawin g 5 . This example unifies the source of the illumination light 
and touch panel which carry out a laminating on a liquid crystal panel 1, and attains the whole thin 
shape-ization. The same sign as drawing 1 - drawing 2 corresponds to the same functional division, 
40 is lighting-cum-a touch panel, and the transparence elasticity sheet with which 40A becomes the 
top substrate of a touch panel, and 40B are the transparence hard substrates combining and [ of a 
touch panel / bottom ], and the light guide plate of the source of the illumination light. 
[0063] Thickness consists of an acrylic board which is 1.5mm, and this transparence hard substrate 
40B has performed optical diffusion process to the front face. Moreover, upper transparence 
elasticity sheet 40A used polyester film. 

[0064] D rawin g 7 is an important section sectional view explaining the detail configuration of the 2nd 
example of the liquid crystal display by this invention. Lighting-cum-the touch panel 40 consists of 
spacer 40E pinched between transparent electrode 40D formed in the inside of transparence hard 
substrate 40B of transparent electrode 40C formed in the inside of transparence elasticity sheet 
40A of the bottom which constitutes the touch panel section between lower transparence hard 
substrate 40B and upper transparence elasticity sheet 40A, and the bottom, and both transparent 
electrodes. In addition, the circumference of upper transparence elasticity sheet 40A and lower 
transparence hard substrate 40B is being fixed by the sealant 7. 

[0065] The configuration of the touch panel 40 shown in drawin g 7 resembles the configuration of a 
liquid crystal panel 1 in the point which sticks a top substrate and a bottom substrate. However, a 
touch panel 40 differs from a liquid crystal panel 1 in that bottom substrate 40B consists of a hard 
substrate, and top substrate 40A consists of an elastic substrate. In order to make thickness of a 
liquid crystal layer into homogeneity in the case of a liquid crystal panel 1, it is necessary to 
constitute from hard substrates, such as glass which cannot deform a top substrate and a bottom 
substrate easily. 

[0066] Therefore, since it is necessary to constitute the liquid crystal panel which this invention 
differs also from the technique of using two liquid crystal panels [ one ] 1 instead of an optical film 
(it mentioning later) in piles with a natural thing, and uses a liquid crystal panel 1 as a substitute of 
an optical film also in that case from a substrate which cannot deform a top substrate and a bottom 
substrate easily in order to make thickness of a liquid crystal layer into homogeneity, they differ in 
the touch panel 40 of this invention. 

[0067] Moreover, the lighting light source section consists of reflective sheet 3B for using 
effectively the outgoing radiation light of lower transparence hard substrate 40B, lamp 3A, and lamp 
3A. Transparence hard substrate 40B of this bottom functions also as a light guide plate, the same 
micro prism 8 as drawing 4 explaining said 1st example is formed in that top face (touch panel 
section side), and transparence resin layer 40F with an optical refractive index smaller than an 
acrylic board are formed by the lower layer of moreover, i.e., transparent electrode, 40D. These 
transparence resin layer 40F have the function to graduate the forming face of transparent 
electrode 40D. 

[0068] one side of lower transparence hard substrate 40B — meeting — a line — the light source 3 
which consists of lamp (it is also only called lamp, fluorescent lamp, or fluorescence tubing cold 
cathode fluorescence tubing and the following in this example) 3A and reflective sheet 3B is 
installed. The laminating of lighting-cum-this touch panel is carried out to the screen of a liquid 
crystal panel 1, and a liquid crystal display is constituted. 
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[0069] a line — the light which carried out outgoing radiation from lamp 3A spreads the interior of 
lower transparence hard substrate 40B, being reflected in the liquid crystal panel 1 direction on the 
slant face of the micro prism 8. as shown in the arrow head in drawing. 

[0070] The reflected light from a liquid crystal panel 1 penetrates lighting-cum-a touch panel from 
lower transparence hard substrate 40B again, and it carries out outgoing radiation to the upper part. 

[0071] As for the slant face by the side of lamp 3A of this micro prism, it is desirable to consider as 
an include angle to which total reflection of the light from concerned lamp 3A is carried out. 
moreover, this micro prism — the cross direction (direction parallel to a lamp) of a light guide plate 
2 a ridge — you may form in a **. Since other configurations are the same as that of said 1 st 
example, explanation is omitted. 

[0072] According to this example, since the hard substrate of a touch panel and the light guide plate 
of a lighting system are shared by transparence substrate 40B, thickness of a liquid crystal display 
can be made thin. 

[0073] the ridge in which drawing 8 was formed on the front face of the transparence hard substrate 
of the 2nd example bottom of the liquid crystal display by this invention — it is a mimetic diagram 
explaining an example of ** micro prism, the top face of transparence hard substrate 40B of the 
bottom which constitutes lighting-cum-a touch panel as illustrated — the longitudinal direction of 
lamp 3A, and parallel — many ridges — the ** micro prism 8 is formed, the light from lamp 3A — 
this ridge — it reflects on the slant face of the ** micro prism 8, and is directed in the direction of 
a liquid crystal panel. 

[0074] According to this example, it can be efficient, the light of lamp 3A can be reflected in a liquid 
crystal panel 1, and the brightness of a liquid crystal display can be improved. 
[0075] moreover — this example — the location of bottom transparence hard substrate 40B — 
following — a ridge — the brightness of the light irradiated by the liquid crystal panel is made into 
homogeneity by changing the magnitude (specifically width of face) of the ** micro prism 8. 
[0076] concrete — the ridge of the side near lamp 3A — the ridge of the side further than the width 
of face d1 of the ** micro prism 8 from lamp 3A — width of face d3 of the ** micro prism 8 is 
enlarged, according to this example — the direction of the side further than the side near lamp 3A 
from lamp 3A — a ridge — since the field in which the light of the ** micro prism 8 is reflected is 
large, it can prevent that the brightness of a side far from lamp 3A falls, moreover, the ridge near 
the center of bottom transparence hard substrate 40B — a brightness difference can be lessened 
near a center a side close to lamp 3A, and far from lamp 3A by choosing the width of face d2 of the 
** micro prism 8 as the value between dl and d3. 

[0077] Moreover, in this example, the distance between adjoining micro prism does not call at a 
location, but is fixed. Generating of an interference fringe can be prevented by doubling the distance 
of adjoining eight between micro prism with the repeat distance of the pixel of a liquid crystal panel 

[0078] "3rd example" drawing 9 is a mimetic diagram explaining an example of light-scattering 
reflective printing formed in the front face of the transparence hard substrate of the touch panel 
[ hghting-cum-] bottom explaining the 3rd example of the liquid crystal display by this invention. 
This example is the same as that of the 2nd example shown in said drawing 5 as the whole, and it is 
only that the gestalten of the surface treatment formed in the front face of the transparence hard 
substrate of the touch panel [ lighting-cum-] bottom differ. 

[0079] As illustrated, much light-scattering reflective printings 9 are formed in the top face of 
transparence hard substrate 40B of the bottom which constitutes lighting-cum-a touch panel. 
Besides, the same transparence resin film as what was shown in drawing 7 is formed by the field 
[0080] Moreover, in this example, the brightness of the light irradiated by the liquid crystal panel is 
made into homogeneity the magnitude of the light-scattering reflective printing 9, and by specifically 
changing a diameter according to the location of bottom transparence hard substrate 40B. 

file://C:\Documents and Settings\WiIliamsT\My Documents\JPOEn\JP-A-2000-89910.html 1 1/10/2006 



JP-A-2000-89910 



Page 13 of 35 



[0081] Specifically, the diameter d3 of the light-scattering reflective printing 9 of a side far from 
lamp 3A is made larger than the diameter d1 of the light-scattering reflective printing 9 of the side 
near lamp 3A. S.nce the field on which the directions of a side far from lamp 3A are scattered in the 
light of the l.ght-scattenng reflective printing 9 is larger than the side near lamp 3A according to 
this example, it can prevent that the brightness of a side far from lamp 3A falls. 
[0082] A brightness difference can be lessened near a center a side close to lamp 3A and far from 
lamp 3A by choosing the diameter d2 of the light-scattering reflective printing 9 near the center of 
bottom transparence hard substrate 40B as the value between dl and d3. 

[0083] Moreover, in this example, the distance during the adjoining light-scattering reflective printing 
9 does not call at a location, but is fixed. Generating of an interference fringe can be prevented by 
doubling the distance during the adjoining light-scattering reflective printing 9 with the repeat 
distance of the pixel of a liquid crystal panel 1 . 

[0084] Also according to this example, a liquid crystal display with a touch panel with good visibility 
can be offered. 

[0085] In addition, the touch panel and the touch panel section in each above-mentioned example 
are an analog touch panel which detects the resistance change by contact of the transparent 
electrodes formed between the substrates of the upper and lower sides isolated with the spacer by 
pressing an upper substrate, or the capacity change by change of a gap, and pinpoints the 
coordinate location on a two-dimensional flat surface. 

[0086] In each above-mentioned example, although the liquid crystal panel of a reflective mold was 
explained as an example, this invention is not restricted to this and can be applied also like the 
transflective type above mentioned liquid crystal panel. Moreover, what used the light guide plate 
which constitutes a lighting system, or the transparence hard substrate of the bottom which 
constitutes lighting-cum-a touch panel as the so-called wedge-action-die substrate with which 
thickness decreases gradually from the lamp installation side may be used. 

[0087] In addition, any liquid crystal panel of the format of a passive-matrix mold and a active- 
matnx mold can be used for the liquid crystal panel used for this invention. Moreover, in each 
above-mentioned example, various kinds of optical compensation members other than the polarizing 
plate which carries out a laminating to a liquid crystal panel have omitted illustration. 
[0088] In said example, although the cold cathode fluorescent lamp was used as the light source 
which illuminates the liquid crystal panel of a liquid crystal display, the light sources, such as light 
emitting diode LED (the diode array which put two or more light emitting diodes in order is also 
included), may be installed in the side edge of the transparence hard substrate of the bottom which 
constitutes a light guide plate or lighting-cum-a touch panel. At this time, the color tone of light 
emitting diode has a desirable white system from visibility. 

[0089] It cannot be overemphasized that various modification is possible without not limiting this 
invention to the above-mentioned example, and deviating from the technical thought of this 
invention. 

[0090] "4th example" drawing 10 is the sectional view of the liquid crystal display in the 4th 
example of this invention. This example installs a lighting system-cum-the touch panel 40 which 
turns into a liquid crystal panel of the passive mold which two or more signal-electrode (1st pixel 
electrode) 1E and two or more scan electrode (2nd pixel electrode) 1F made cross in the shape of a 
matrix from linear light source 3A. such as a fluorescent lamp and LED, and light guide plate 40B 
and elasticity film 40A. 

[0091] the reflecting layer 1 which becomes the inside of 1st substrate 1B which is a lower glass 
substrate from an aluminum thin film — D and Si02 etc. — bottom electrode (signal electrode) 1E 
which consists of transparence electric conduction film which consists of antioxidizing film such as 
protective coat 1K and ITO (Indium Tin Oxide), is formed. Wrap bottom orientation film 1M are 
formed in the inside of 1st substrate 1B in bottom electrode 1E. 

[0092] moreover, to the inside of 2nd substrate 1A which is an up glass substrate Color filter 1 J of 
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three colors (R, G. B) which added the color or the pigment on the organic resin film, It prevents 
that an impurity mixes in liquid crystal layer 1H from color filter 1 J, and top electrode (scan 
electrode) 1 F which consist of transparence electric conduction film which consists of an organic 
material for carrying out flattening of the inside of 2nd substrate 1 A, such as protective coat 1 L and 
ITO, are formed. 1 N of wrap top orientation film is formed in the inside of 2nd substrate 1A in top 
electrode 1 F. 

[0093] In addition, among each colors R, G, and B which constitute color filter 1 J, the light-shielding 
film (black matrix) of the shape of the shape of a grid and a stripe is formed if needed, and 
protective coat 1 L is formed on it. 

[0094] Among these 1st and 2nd substrates IB and 1A, liquid crystal layer 1H which consist of a 
liquid crystal constituent are poured in, the closure is carried out by sealant 1 G, such as an epoxy 
resin, and the liquid crystal panel is constituted. 

[0095] And between the 1st and 2nd substrates 1B and 1A, spacer 1P for making thickness of liquid 
crystal layer 1H into homogeneity are prepared. 

[0096] The laminating of the polarizing plate 1C, 1st phase contrast plate 1the S, and 2nd phase 
contrast plate 1T is carried out to the outside (above) of 2nd substrate 1A used as the substrate by 
the side of the watcher of a liquid crystal panel. Between the 2nd substrate 1A, polarizing plate 1C, 
1st phase contrast plate Ithe S, and 2nd phase contrast plate 1T, glue line 1Q. such as adhesives 
(for example, an epoxy system and acrylic adhesives) and adhesion material, is prepared, and each 
part material is being fixed. In addition, even if it removes the binder said here once it sticks various 
kinds of optical films 1C, 1S, and 1T and 1R comrade, it means the thing of adhesives which can 
stick an optical film comrade again. By fixing various optical films and a liquid crystal panel comrade 
using a binder, when an optical film is fixed accidentally, playback becomes possible by exfoliation 
and re-attachment, and the manufacture yield of a liquid crystal display can be improved. 
[0097] As for reflecting layer 1 D, what has specular reflection nature from the point of a reflection 
factor is good, and the aluminum film is formed with vacuum deposition with the gestalt of this 
operation. The multilayers for raising a reflection factor in the front face of this reflecting layer ID 
may be given, and on it, protective coat 1 K are formed in order to perform corrosion protection of 
reflecting layer 1 D, and surface flattening. 

[0098] if reflecting layer 1D is film which has not only aluminum but specular reflection nature — 
metal membranes, such as chromium and silver, — or the nonmetal film may be used. Moreover, 
organic film, such as organic metal film, such as inorganic film, such as a nitride of silicon, and 
organic titanium film, polyimide, and epoxy, is [ that what is necessary is just the insulator layer 
which is not limited to Si02 film but protects reflecting layer 1D ] sufficient as protective coat 1K. 
Especially organic film, such as polyimide and epoxy, is excellent in respect of surface smoothness, 
and can form easily bottom electrode 1 E formed on protective coat 1 K. 

[0099] Moreover, if organic metal film, such as organic titanium film, is used for protective coat 1K, 
bottom electrode 1E can be formed at an elevated temperature, and wiring resistance of bottom 
electrode 1E can be lowered. 

[0100] Light guide plate 40B and light source 3A are prepared in the upper part of a liquid crystal 
panel in which multilayer optical film 1V were installed as a lighting system used when there are few 
extraneous lights. Processing of the printing pattern for light guide plate 40B consisting of 
transparence resin, such as acrylic resin, and carrying out outgoing radiation of the light L4 of light 
source 3A to a liquid crystal display panel side in the field by the side of a watcher (top face) or 
irregularity is performed. 

[0101] Furthermore, this lighting system is constituted by the input units 40, such as a touch panel 
which consists of hard substrate (light guide plate) 40B and elasticity film 40A. and one. This input 
unit 40 detects the location of the part which is pushing the front face of an input unit 40, and was 
pushed with a thing, a finger, etc. of the shape of a rod in which the point sharpened like a pen. and 
outputs the data signal for sending to the host 50 of an information processor 47. 
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[0102] The 2nd substrate 1A of a liquid crystal display panel, light guide plate 40B, and an input unit 
are fixed with a pressure sensitive adhesive doudle coated tape (for example, thing which infiltrated 
the binder into the nonwoven fabric) etc. Since it is possible to remove once sticking by using a 
pressure sensitive adhesive doudle coated tape, it can reproduce, even when it fixes accidentally 
[ input unit / a liquid crystal display panel, a lighting system, and ]. 

[0103] in addition, when lighting is unnecessary, there may not be light source 3A and should just 
add light source 3A to a liquid crystal display panel if needed. 

[0104] The optical diffusion function is given to glue line 1R prepared between the 1st phase 
contrast plate 1the S and 2nd phase contrast plate 1T in this example. Specifically, the optical 
dispersing agent in which a refractive index differs from adhesives is mixed into adhesives. Since the 
refractive indexes of adhesives and a dispersing agent differ, light is scattered about in glue line 1R. 
That refractive indexes should just differ, the adhesives and the dispersing agent of glue line 1R can 
use the grain of the transparent organic substance, such as polyethylene, polystyrene, and 
divinylbenzene, and the grain of transparent inorganic substances, such as a silica, for a dispersing 
agent, when an epoxy system and acrylic adhesives are used for adhesives. 
[0105] In addition, if a refractive index differs from a dispersing agent, the binder explained 
previously may be used for adhesives, and even if they stick the 1st phase contrast plate 1S on the 
2nd phase contrast plate 1T accidentally in that case, they can reproduce it. Since there is little 
absorption of a light field by using the grain of a transparent inorganic substance or the organic 
substance for a dispersing agent, the reflection factor and the spectral characteristic of a liquid 
crystal display are improvable. Furthermore, since the difference of coefficient of thermal expansion 
can be lessened by using the grain of the organic substance for a dispersing agent when adhesives 
are organic system matter, a crack does not occur in glue line 1 R. 

[0106] In addition, since coefficient of thermal expansion has prepared glue line 1R containing an 
optical dispersing agent substantially by this example between the 1st same phase contrast plate 
1the S and 2nd phase contrast plate 1T although it becomes easy to generate a crack in a glue line 
compared with the case of only adhesives if a dispersing agent is mixed into adhesives, there is also 
no problem which a crack generates in glue line 1 R. 

[0107] Principle» of «image display Next, the display principle of the liquid crystal display of the 
gestalt of this operation is explained. The extraneous lights (incident light) LI, such as sunlight 
irradiated from various directions The touch panel 40 which consists of elasticity film 40A and light 
guide plate 40B, polarizing plate 1C which penetrates only the light of a specific polarization shaft, 
Glue line 1Q for fixing polarizing plate 1C to the 1st phase contrast plate 1S, the 1st phase contrast 
plate 1S, Glue line 1R which has an optical diffusion function for fixing the 1st phase contrast plate 
1S to the 2nd phase contrast plate 1T, Reflecting layer 1D is reached through glue line 1Q for fixing 
the 2nd phase contrast plate 1T to the 2nd phase contrast plate 1T and 2nd substrate 1A, the 2nd 
substrate 1A, color filter 1 J, top electrode 1F, liquid crystal layer 1H, and specific pixel electrode (or 
specific signal line) 1Z. 

[0108] It is reflected, and the extraneous light L1 which reached reflecting layer 1D turns into the 
reflected light L2, and is a path contrary to incident light LI. Specific pixel electrode 1Z, liquid 
crystal layer 1H, top electrode 1F, color filter 1 J, the 2nd substrate 1A, glue line 1Q, and glue line 
1R that has an optical diffusion function through the 2nd phase contrast plate 1T which changes the 
reflected light L2 into the light which is easy to penetrate polarizing plate 1C using the birefringence 
effectiveness are reached. 

[0109] The reflected lights L2 included in glue line 1R are scattered about in the various directions, 
and produce the scattered light L3. The direct reflected light L2 and the scattered light L3 which 
came out of glue line 1R are emitted out of a liquid crystal display through the input unit 40 which 
consists of the 1st phase contrast plate 1S and glue line 1Q, polarizing plate 1C, and transparent 
material 40B and elasticity film 40A which compensates the phase contrast produced when light 
passes liquid crystal layer 1H using the birefringence effectiveness. By seeing the direct reflected 
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light L2 emitted out of the liquid crystal display, and the scattered light L3, a watcher can recognize 
the display controlled by specific pixel 1Z. 

[0110] In addition, in this example, the electrodes 1E and 1F of a liquid crystal display are arranged 
at the specific spacing lambda, respectively. Therefore, optically, the liquid crystal electrodes 1E and 
1 F may function as a diffraction grating. 

[01 1 1] "5th example" drawing 1 1 is the sectional view of the liquid crystal display in the 5th 
example of this invention. Each sign is the same as the sign of drawing 10 previously explained in 
the 4th example. In the 5th example, it is making into the description to have used the active-matrix 
liquid crystal panel which used switching elements, such as TFT, for the liquid crystal display panel. 
[0112] Fundamentally, especially the configuration that is not explained although the configuration of 
an active-matrix liquid crystal panel is explained hereafter is the same as the 4th example explained 
previously. 

[0113] Two or more formation of the pixel to which an active-matrix liquid crystal panel has a thin 
film transistor TFT1 and pixel electrode 1Z on the front face inside 1st substrate 1B (liquid crystal 
side) as shown in drawing 1 1 is carried out. Each pixel is arranged in the crossover field with two 
video-signal lines which adjoin two adjoining scan signal lines. 

[01 14] The thin film transistor TFT1 consists of the 2nd semi-conductor layer (semi-conductor 
layer containing an impurity) rO prepared gate-dielectric-film GI prepared the gate electrode GT 
prepared on 1st substrate 1B, and on it, the 1st semi-conductor layer (channel layer) AS prepared 
on it, and on it, a source electrode SD 1 prepared on it, and a drain electrode SD 2. 
[01 15] In this example, although the source electrode SD 1 and the drain electrode SD 2 are formed 
by the multilayer electric conduction film of r1 and r2, the monolayer electric conduction film of only 
r1 is sufficient. In addition, although the relation of an electrode becomes reverse depending on how 
to apply an electrical potential difference, SD2 serves as a source electrode and SD1 serves as a 
drain electrode, the following explanation explains a source electrode and SD2 for SD1 as a drain 
electrode for convenience. The 1st orientation film to which the protective coat and 4a which 
consist of the insulator layer to which PSV1 carries out the protective coat of the thin film 
transistor TFT1 carry out a pixel electrode, and 1M carry out orientation of the 1st [ of liquid crystal 
layer 1 H ] substrate 1 B side, the 2nd orientation film to which orientation of the 1 N of the 2nd [ of 
liquid crystal layer 1H ] substrate 1A sides is carried out, and 1F are top electrodes (common 
electrode). 

[01 16] BM is a light-shielding film which shades a thin film transistor TFT1. This BM also achieves 
the function which it is also called a black matrix, and between the pixel electrodes which adjoin 
pixel electrode 1Z shades again, and improves display contrast. SIL is electric conduction film which 
connects electrically with top electrode 1F the terminal (it consists of multilevel-metal film shown in 
g1, g2, r1, r2, and r3.) prepared in the 1st substrate 1. 

[01 17] Like the field effect transistor of an insulated-gate mold, if a selection electrical potential 
difference is impressed to the gate electrode GT, between the source electrode SD 1 and the drain 
electrodes SD 2 will flow through a thin film transistor TFT1 electrically, and it will function as a 
switch. 

[0118] The gradation electrical potential difference which chose specific on selection electrical 
potential difference added to scan signal line since pixel electrode 4a is electrically connected to 
source electrode SD 1, it connects electrically [ a video-signal line ] to drain electrode SD 2 and it 
connects electrically [ a scan signal line ] to gate electrode pixel electrode 4a, and was added to the 
video-signal line can be supplied to specific pixel electrode 4a. Cst is a capacity electrode and 
carries out the function to hold the gradation electrical potential difference supplied to pixel 
electrode 4a till the next selection period. 

[0119] Since the active-matrix liquid crystal display has prepared switching elements, such as a thin 
film transistor, for every pixel, it does not have the problem which a cross talk generates between 
different pixels, does not have the need that the special drive of the electrical-potential-difference 
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equalizing method etc. removes a cross talk, and can realize a multi-tone display easily. 
Furthermore, there is the description of contrast not falling, even if it increases the number of 
scanning lines. 

[0120] At this example, pixel electrode 1Z consists of reflexibility metal membranes, such as 
aluminum, chromium, titanium, a tantalum, molybdenum, and silver. Moreover, in this example, since 
the protective coat PSV1 is formed between pixel electrode 1Z and a thin film transistor TFT1. it 
does not malfunction, even if it enlarges pixel electrode 1Z and laps with a thin film transistor TFT1, 
and a liquid crystal display with a high reflection factor can be realized. 

[0121] In addition, in this example, there is no 1st phase contrast plate 1S, and it differs from the 
4th example previously stated with the point that 3rd phase contrast plate 1U for improving a 
viewing-angle property is prepared. The other configurations of optical film 11V are the same as the 
4th example. 3rd phase contrast plate 1U was also called the viewing-angle expansion film, and it is 
prepared in order to improve the angular dependence of the display property of a liquid crystal 
display using a birefringence property. 

[0122] In this example, since 3rd phase contrast plate 1U can also be constituted from a film of 
organic resin, such as a polycarbonate, polyacrylate. and Pori Sail John, it can prevent that a crack 
occurs in optical diffusion glue line 1 R by using optical diffusion glue line 1 R for the glue line which 
fixes 3rd phase contrast plate 1 U to the 2nd phase contrast plate 1 T. 

[0123] In addition, also in this example, electrode 1Z of a liquid crystal display is superficially 
arranged at the specific spacing lambda in the direction of X. and the direction of Y, respectively. 
Therefore, liquid crystal electrode 1Z may also function as a diffraction grating optically. 
[0124] "6th example" drawing 12 is a mimetic diagram explaining other examples of the micro prism 
formed in the front face of bottom transparence hard substrate 40B of the liquid crystal display in 
the 6th example of this invention, the top face of transparence hard substrate 40B of the bottom 
which constitutes lighting-cum-a touch panel as illustrated — the longitudinal direction of lamp 3A, 
and parallel — many ridges — the ** micro prism 8 is formed, the light from lamp 3A — this ridge - 
- it reflects on the slant face of the ** micro prism 8, and is directed in the direction of a liquid 
crystal panel. 

[0125] the ridge which adjoins in this example according to the location of bottom transparence hard 
substrate 40B — the brightness of the light irradiated by the liquid crystal panel is made into 
homogeneity by changing the distance between the ** micro prism 8. 

[0126] the ridge where the side near lamp 3A specifically adjoins — the ridge where the side further 
than the distance lambda 1 between the ** micro prism 8 from lamp 3A adjoins — distance lambda 
3 between the ** micro prism 8 is made small, according to this example — the direction of the side 
further than the side near lamp 3A from lamp 3A — a ridge — since the consistency of the ** 
micro prism 8 is high, it can prevent that the brightness of a side far from lamp 3A falls. 
[01 27] moreover, the ridge near the center of bottom transparence hard substrate 40B — a 
brightness difference can be lessened near a center a side close to lamp 3A, and far from lamp 3A 
by choosing the distance lambda 2 between the ** micro prism 8 as the value between lambdal and 
Iambda3. 

[01 28] in addition — drawingj 2 — where of bottom transparence hard substrate 40B — a ridge — 
the fixed example showed the magnitude of the ** micro prism 8. however, the ridge where this 
example adjoins according to the location of bottom transparence hard substrate 40B — changing 
the distance between the ** micro prism 8, and a ridge — you may combine changing the magnitude 
of the ** micro prism 8. 

[0129] the ridge of bottom transparence hard substrate 40B — although the ** micro prism 8 may 
produce an interference fringe among the liquid crystal electrodes 1 E and 1 F — a ridge — the value 
of the range where an interference fringe does not produce the distance between the ** micro 
prism 8 — setting up — further — a ridge — little display of an interference fringe is obtained with 
uniform brightness by changing the magnitude of the ** micro prism 8 and adjusting brightness. 
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Other configurations are the same as the 2nd example explained previously. 

[0130] "7th example" .dj^wingj[3 is a mimetic diagram explaining other examples of light-scattering 
reflective printing formed in the front face of bottom transparence hard substrate 40B of the liquid 
crystal display in the 7th example of this invention. As illustrated, many light-scattering reflective 
printing patterns 9 are formed in the top face of transparence hard substrate 40B of the bottom 
which constitutes lighting-cum-a touch panel. It reflects by this printing pattern 9, and points to the 
light from lamp 3A in the direction of a liquid crystal panel. 

[0131] In this example, the brightness of the light irradiated by the liquid crystal panel is made into 
homogeneity by changing the distance between the adjoining printing patterns 9 according to the 
location of bottom transparence hard substrate 40B. 

[0132] Distance lambda 3 between the printing patterns 9 with which the side specifically further 
than the distance lambda 1 between the printing patterns 9 with which the side near lamp 3A 
adjoins from lamp 3A adjoins is made small. According to this example, since the consistency of the 
printing pattern 9 is higher than the side near lamp 3A a side far from lamp 3A, it can prevent that 
the brightness of a side far from lamp 3A falls. 

[0133] Moreover, a brightness difference can be lessened near a center a side close to lamp 3A and 
far from lamp 3A by choosing the distance lambda 2 between the printing patterns 9 near the center 
of bottom transparence hard substrate 40B as the value between lambda 1 and Iambda3. 
[0134] In addition, by a^wjng..l3 , the fixed example showed the magnitude of the printing pattern 9 
anywhere in bottom transparence hard substrate 40B. However, this example may combine changing 
the distance between the printing patterns 9 which adjoin according to the location of bottom 
transparence hard substrate 40B, and changing the magnitude of the printing pattern 9. 
[0135] Although the printing pattern 9 of bottom transparence hard substrate 40B may produce an 
interference fringe among the liquid crystal electrodes 1E and 1F, little display of an interference 
fringe is obtained with uniform brightness by setting it as the value of the range where an 
interference fringe does not produce the distance between the printing patterns 9, changing the 
magnitude of the printing pattern 9 further and adjusting brightness. Other configurations are the 
same as the 2nd example explained previously. 

[0136] "8th example" dra wing 14 is the decomposition perspective view explaining the 8th example 
of th.s invention of a touch panel 40. 40C is the 2nd transparent electrode (Y electrode) formed in 
the field of the transparence elasticity sheet 40A bottom. 40D is the 1st transparent electrode (X 
electrode) formed in the field of a transparence hard substrate 40B top. Superficially, two or more Y 
electrode 40C and X electrode 40D are prepared in the direction different, respectively, and form XY 
matrix. 

[0137] Transparence elasticity sheet 40A and transparence hard substrate 40B are piled up through 
insulating spacer 40E. 7 is a holddown member which fixes transparence elasticity sheet 40A and 
transparence hard substrate 40B, and a pressure sensitive adhesive doudle coated tape and a 
binder are used. 

[0138] 40G are the terminal of Y electrode 40C, and 40H are the terminal of X electrode 40D Y 
electrode terminal 40G and X electrode terminal 40H are connected to terminal 14C of a flexible 
connector 14, respectively, and an input device 40 is connected to the host computer 50 shown in 
drawing 24 through a flexible connector 1 4. 

[0139] In this example, since Y electrode 40C and X electrode 40D which correspond by pushing 
one on transparence elasticity sheet 40A by pen 56 grade connect electrically, a host computer 50 
can recognize the position coordinate of the point that transparence elasticity sheet 40A was 
pushed. 

[0140] In this example, since Y electrode 40C of transparence elasticity sheet 40A is arranged at 
the fixed spacing lambda 5. it is considered that it is a diffraction grating, and it may produce an 
interference fr.nge between liquid crystal electrode IE or 1F. However, an interference fringe can be 
prevented by making spacing lambda 5 of Y electrode 40C the same as liquid crystal electrode IE or 
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the spacing lambda of 1F. 

[0141] Similarly, since X electrode 40D of transparence hard substrate 40B is also arranged at the 
fixed spacing lambda 4, it is regarded as a diffraction grating, and an interference fringe may be 
produced between liquid crystal electrode IE or 1F. However, an interference fringe can be 
prevented by making spacing lambda 4 of X electrode 40D the same as liquid crystal electrode 1 E or 
the spacing lambda of 1F. 

[0142] This example can use a touch panel 40 also for a lighting system again by preparing 
fluorescent lamp 3A in the one side of transparence hard substrate 40B. 3C is a cable for giving an 
electrical potential difference to fluorescent lamp 3A, and 3D is a connector for connecting cable 3C 
to the inverter power source 54 shown in drawin g 24 . Therefore, this example can also be used as 
lighting-cum-the touch panel which was described previously and which made the touch panel and 
the lighting system one like the 2nd example. 

[0143] When the touch panel and the lighting system are united, terminal 40T of a touch panel are 
good to prepare the side in which light source 3A of a lighting system was prepared, and the 
different side. 

[0144] Light source 3A can be prepared in the example shown in drawing 14 , without being 
interfered by the flexible connector 14 since X electrode terminal 40H and Y electrode terminal 40G 
are prepared the different side from the side in which light source 3A of a touch panel 40 was 
prepared. 

[0145] "9th example" drBwinjgJ_5 is the decomposition perspective view explaining the 9th example 
of this invention of a touch panel 40, and the 2nd transparent electrode with which 40C was formed 
in the field of the transparence elasticity sheet 40A bottom, and 40D are the 1st transparent 
electrode formed in the field of a transparence hard substrate 40B top. 

[0146] In this example, 2nd transparent electrode 40C and 1st transparent electrode 40D are the 
resistance film of wrap one about the whole coordinate input area (or viewing area) 15 superficially, 
respectively. As resistance film of 2nd transparent electrode 40C and 1st transparent electrode 
40D, transparence electric conduction film, such as ITO (Indium Tin Oxide), is used. 
[0147] 40J and 40K are the terminals of 1st transparent electrode 40D, and 40L and 40M are the 
terminals of 2nd transparent electrode 40C. 

[0148] 40N and 40P are wiring prepared in transparence hard substrate 40B, 40 Ns while extends in 
the 1st direction of 1st transparent electrode 40D (the direction of X), and wiring which connects 
the side and terminal 40J electrically, and 40P are wiring which connects electrically the side of 
another side which extends in the 1st direction of 1st transparent electrode 40D (the direction of 
X), and terminal 40K. 

[0149] 40Q and 40R are wiring prepared in transparence elasticity sheet 40A, and wiring for while to 
extend in the 2nd direction of 2nd transparent electrode 40C (the direction of Y), and for 40Q 
connect the side and terminal 40L to it electrically and 40R are wiring for connecting electrically the 
side of another side which extends in the 2nd direction of 2nd transparent electrode 40C (the 
direction of Y), and terminal 40M. 

[01 50] At this example, since Terminals 40L and 40M are formed in transparence hard substrate 
40B, wiring 40Q, terminal 40L and wiring 40R, and terminal 40M are electrically connected by 
conductive members, such as a silver paste. Terminals 40L and 40M may be formed in the same 
transparence elasticity sheet 40A as Wiring 40Q and 40R. 

[0151] The wiring 40N and 40P of a transparence hard substrate and the wiring 40Q and 40R of a 
transparence elasticity sheet can use electric conduction film, such as a silver paste, aluminum, 
chromium, or molybdenum. In this example, the pattern of Wiring 40N, 40P, 40Q, and 40R is formed 
by print processes using the silver paste, and manufacture of a touch panel 40 can be made easy. 
[0152] Transparence elasticity sheet 40A and transparence hard substrate 40B are piled up through 
insulating spacer 40E. 7 is a holddown member which fixes transparence elasticity sheet 40A and 
transparence hard substrate 40B, and a pressure sensitive adhesive doudle coated tape and a 
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binder are used. 

[0153] In this example, it comes out of the boundary region of a touch panel 40 to make it small by 
preparing the pattern of Wiring 40N, 40P, 40Q, and 40R in the field established in a holddown 
member 7. Thereby, the field (frame field) which does not contribute to the display of a liquid crystal 
display can be made small. 

[0154] the 1st transparent electrode terminals 40J and 40K and the 1st transparent electrode 
terminals 40L and 40M are connected to terminal 14C of a flexible connector 14, respectively, and a 
touch panel 40 is connected to a host computer (for example, the host computer 50 of drawing 24 
mentioned later — it is also only called a host) through a flexible connector 14. 
[0155] Since it connects electrically in the location where 2nd transparent electrode 40C and 1st 
transparent electrode 40D correspond in this example by pushing one on transparence elasticity 
sheet 40A by pen 56 grade A host computer 50 can recognize the position coordinate of the point 
that transparence elasticity sheet 40A was pushed, by measuring the relation of the resistance R1, 
R2, R3, and R4 between a node and each terminal (40J, 40K, 40L, 40M). 

[0156] In this example, since the wiring 40N and 40P of a transparence hard substrate is connected 
to the whole side where 1st transparent electrode 40D corresponds and the wiring 40Q and 40R of 
a transparence elasticity sheet is connected to the whole side where 2nd transparent electrode 40C 
corresponds, the position coordinate of the point which did not produce a difference in the 
connection resistance between an electrode and wiring with the location of the pushed point, and 
was pushed is correctly measurable. 

[0157] Moreover, in this example, since 2nd transparent electrode 40C and 1st transparent 
electrode 40D are not grid-like patterns, an interference fringe is not produced between liquid 
crystal electrode 1E or 1F. 

[0158] Moreover, in this example, since 2nd transparent electrode 40C and 1st transparent 
electrode 40D are good by the comparatively easy pattern of a square or a polygon, manufacture of 
a touch panel 40 is easy for them. 

[0159] This example can also use a touch panel 40 also for a lighting system by preparing light 
source 3A in the one side of transparence hard substrate 40B. Light source 3A draws the light 
which light emitting diode 3E and light emitting diode 3E emit, and consists of transparent material 
3F which make the linear light source. 3C is a cable for giving an electrical potential difference to 
light emitting diode 3E, and 3D is a connector for connecting with a dc-battery 52 which shows 
cable 3C to DC power supply or drawing 24 . Therefore, a touch panel and a lighting system can be 
made into one like [ this example ] the 2nd example described previously. 

[0160] This example is [ terminal 40T of a touch panel ] also good to prepare the side in which light 
source 3A of a lighting system was prepared, and the different side, when the touch panel and the 
lighting system are united. In the example shown in drawing 1 5 , the 1st transparent electrode 
terminals 40J and 40K and the 1st transparent electrode terminals 40L and 40M can prepare light 
source 3A, without being interfered by the flexible connector 14 since it is prepared the different 
side from the side in which the light source 3 of an input device 40 was formed. 
[0161] "10th example" drawing„16 is the expansion perspective view of the liquid crystal display 
which removed lamp 3A and reflective sheet 3B in the 2nd example shown in said draw ing 7 
explaining the 10th example of this invention. In the specification of a liquid crystal display, it may 
consist of only a liquid crystal display panel and a touch panel, and a lighting system may always be 
unnecessary. 

[0162] According to this example, if the light sources, such as lamp 3A, are removed, since lighting- 
cum-the touch panel 40 can be used as a touch panel, it can attain communalization of components. 
Of course. In this example, it is also possible to use lighting-cum-the touch panel 40 only as a 
function of a lighting system. Other configurations are the same as the 2nd example explained 
previously. 

[0163] "11th example" drawjng_V7 is the explanatory view of the 11th example of this invention, and 
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is process drawing showing one example of the manufacture approach of lighting-cum-the touch 
panel 40 explained in the 2nd example of drawing 7 . Below, a process is explained as "Step". 
[0164] [Step A-1] The irregularity 8 for reflecting light in one transparent field of hard plate 40B is 
formed. Although acrylic resin, glass, etc. can be used as transparent hard plate 40B, the ease of 
processing to acrylic resin is good. Moreover, if polyethylene terephthalate (PET) also thickens 
thickness and raises reinforcement, it can be used for transparent hard plate 40B. 
[0165] A hollow or a projection is [ that what is necessary is just what can reflect the light of light 
source 3A in a liquid crystal panel side ( drawing 17 under) ] sufficient as the configuration of 
irregularity 8. Formation of irregularity 8 may be press working of sheet metal, end shaving 
processing, or the approach of slushing resin into a form. 

[0166] [Step A-2] Transparence resin layer 40F are formed in the field in which the irregularity 8 of 
transparent hard plate 40B was formed. Since light reflects transparence resin layer 40F with 
irregularity 8, transparent hard plate 40B is film which has a different refractive index. The reason 
for preparing transparence resin layer 40F also has the purpose which improves the adhesive 
property of transparent electrode 40D formed next. 

[0167] The reason of preparing transparence resin layer 40F makes flat the field in which irregularity 
8 was formed again, improves surface smoothness of transparent electrode 40D, and also has the 
purpose which improves the connectability of a touch panel. 

[0168] The ingredient of transparence resin layer 40F can use the resin of an epoxy system, the 
resin of a polyimide system, etc. that an adhesive property with transparent hard plate 40B is good, 
transparency is good, and a refractive index should just differ from transparent hard plate 40B. 
[0169] As the formation approach of transparence resin layer 40F, although the applying method and 
vacuum deposition can be considered, manufacture becomes [ the direction of the applying 
method ] easy. 

[0170] [Step A-3] Transparence electric conduction film, such as ITO, is formed on transparence 
resin layer 40F, pattern formation of the transparence electric conduction film is carried out, and 
transparent electrode 40D (the 1st transparent electrode) is formed. After that, if needed, as shown 
in ±awnKl5 , Wiring 40N and 40P and Terminals 40J, 40K, 40L, and 40M are formed. 
[0171] As an approach of forming the transparence electric conduction film on transparent hard 
plate 40B and transparence resin layer 40F, although there are vacuum deposition, a low- 
temperature spatter, and the ion plating method, considering a manufacturing cost, the ion plating 
method is advantageous. Moreover, when acrylic resin is used for transparent hard plate 40B, the 
low-temperature spatter and the ion plating method which can form the ITO film at low temperature 
can be used from a heat-resistant problem. 

[0172] As an approach of carrying out pattern formation of the transparence electric conduction 
film, although there are the photo etching method, mask vacuum deposition, and the mask spatter 
method, considering the precision of a pattern, the photo etching method is advantageous. 
[0173] [Step A-4] Spacer 40E is sprinkled on transparent electrode 40D. As spacer 40E, it is easy 
to deform with a pressure and the plastics spacer which is the insulating matter is used. 
Polyethylene, polystyrene, a divinylbenzene, benzoguanamine resin, etc. can be used as an ingredient 
of a plastics spacer. 

[0174] There are an approach (wet law) of mixing and applying spacer 40E to volatile solvents, such 
as alcohol, as an approach of sprinkling spacer 40E on transparent hard plate 40B and transparent 
electrode 40D and the approach (dry law) of flying spacer 40E by high-pressure Ayr, and making it 
adhere to a substrate. 

[0175] [Step B-1] Transparence elasticity film 40A is prepared. Although PET, a polyvinyl chloride, a 
polyvinylidene chloride, etc. can be used, PET is [ that what is necessary is just the insulating 
matter transparent and soft as an ingredient of transparence elasticity film 40A ] advantageous at a 
reason with easy formation of the transparence electric conduction film formed next. 
[0176] [Step B-2] Transparence electric conduction film, such as ITO, is formed on transparence 
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elasticity film 40A, pattern formation of the transparence electric conduction film is carried out and 
transparent electrode 40C (the 2nd transparent electrode) is formed. After that, if needed, as shown 
in drawing 15 , Wiring 40Q and 40R is formed. 

[0177] As an approach of forming the transparence electric conduction film on transparence 
elasticity film 40A, although there are vacuum deposition, a low-temperature spatter, and the ion 
plating method, considering a manufacturing cost, the ion plating method is advantageous. 
[0178] As an approach of carrying out pattern formation of the transparence electric conduction 
film, although there are the photo etching method, mask vacuum deposition, and the mask spatter 
method, considering the precision of a pattern, the photo etching method is advantageous. 
[0179] [Step A-5] An input unit 40 is completed by making transparent electrode 40D and 
transparent electrode 40C counter, and fixing transparent hard plate 40B and transparence 
elasticity film 40A by superposition and the holddown member 7. 

[0180] As a holddown member 7, although a pressure sensitive adhesive doudle coated tape and 
various adhesives can be considered, the ease of an assembly to a pressure sensitive adhesive 
doudle coated tape is advantageous. There are some which infiltrated epoxy system adhesives into 
the nonwoven fabric as an example of a pressure sensitive adhesive doudle coated tape. 
[0181] The member which unified the input unit 40 and the lighting system 3 is completed by 
furthermore attaching lamp 3A shown in an input unit 40 at ^rawing 7 , and reflective sheet 3B 
[01 82] "The 1 2th example" 

The [whole liquid crystal display configuration] The 12th example of this invention which made more 
concrete the example described previously is shown in drawin g 18 and drawing 19 (a) - (d). 
[0183] For the front view and ** (b) which looked at (a) of drawing 18 from the display side after 
assembly completion of a liquid crystal display 46, a front side elevation and ** (c) are [ a left side 
view and ** (e) of a back side elevation and ** (d) ] right side views. 

[0184] In (a) - (e) of drawing 18 , the top case (shielding case) where 18 consists of metal plates, 
such as stainless steel, iron, and aluminum, and 20 are the 1st opening used as the display window 
prepared in the top case 18. 19 is a bottom case which consists of plastics, such as metal plates, 
such as stainless steel, iron, and aluminum, or a polycarbonate, and ABS plastics. 
[0185] The pawl which prepared 21 in the top case 18, and 22 are the hooks prepared in the top 
case 18, and the top case 18 presses down the bottom case 19 by the pawl 21 and hook 22, and 
combines it with the bottom case 1 9. 

[0186] 3A is the light sources, such as a fluorescent lamp and LED. 40B is a transparent material 
for consisting of the transparent quality of the materials, such as acrylic resin and glass, and 
irradiating the light of light source 3A to a liquid crystal display panel. When there are few 
extraneous lights, the lighting system (front light) for supplying light to a liquid crystal display 46 is 
constituted by light source 3A and transparent material 40B. 

[0187] 40A is an elasticity film and constitutes the touch panel 40 for inputting the data sent to the 
host (information processing section) connected to a liquid crystal display 46 with hard substrate 
(transparent material) 40B. 

[0188] 1V are optical diffusion layer 1R prepared in the display of a liquid crystal display 46, 
polarizing plate 1C, the 1st phase contrast plate 1S, and the optical film of the 2nd phase contrast 
plate 1T grade. In order to make thickness of a liquid crystal display 46 thin, optical film 1 V are 
prepared so that it may be settled in the field of the 1st opening of a top case. 

[0189] (d) of a sectional view [ in / in (a) of drawing 1 9 / the A-A cutting plane line of (a) of draw ing 
18 ], a sectional view [ in / in (b) of drawing 1 9 / the B-B cutting plane line of (a) of drawing 1 8 ], a 
sectional view [ in / in (c) of drawing 19 / the OC cutting plane line of (a) of drawing 18 ],"and 
drawing 19 is a sectional view in the D-D cutting plane line of (a) of drawin g 18 . 

[0190] A liquid crystal panel sticks 1st substrate IB and 2nd substrate 1A, and is constituted. After 
injecting liquid crystal layer 1H into the side attachment wall of 1st substrate 1B and 2nd substrate 
1A into a liquid crystal cell, the sealing agent 31 which closes an injected hole is formed. The 2nd 
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opening 23 is formed in the top case 18 of the part corresponding to a sealing agent 31, and even if 
a sealing agent 31 projects, he is trying for the dimension of a liquid crystal display to become small. 

[0191] Optical film 1 V [ various ] explained previously are being fixed to the field (top face) of the 
outside of 2nd substrate 1A. The drive circuit of the liquid crystal panel which consists of the 
printed circuit board 30 for a scanning-line drive (PCB for a scanning-line drive), the IC chip 28 for 
a scanning-line drive, a flexible printed circuit board (TCP) 29, an IC chip 32 for a signal-line drive, 
and a printed circuit board 33 for a signal-line drive (PCB for a signal-line drive) is prepared around 
1st substrate 1B and 2nd substrate 1A. 

[0192] A signal-line drive circuit is constituted by the IC chip 32 for a signal-line drive, TCP29, and 
PCB33 for a signaHine drive, and a signal-line drive circuit is connected to signal-line 1E of 1st 
substrate 1B. 

[0193] A scanning-line drive circuit is constituted by PCB30 for a scanning-line drive, the IC chip 
28 for a scanning-line drive, and TCP29, and, in the case of the matrix type liquid crystal display 
using the electrical-potential-difference equalizing method, a scanning-line drive circuit is 
connected to scan signal-line 1F of 2nd substrate 1A. 

[0194] In addition, in the liquid crystal display using a thin film transistor (TFT), since the scanning 
line is formed in the 1st same substrate 1B as a signal line, a scanning-line drive circuit is 
connected to 1st substrate 1B. 24 is an interface connector for connecting a liquid crystal display 
46 to the host 50 who is an external circuit electrically. 

[0195] In this example, although the interface connector 24 is formed in PCB30 for a scanning-line 
drive, you may prepare in PCB33 for a signal-line drive. In addition, although not illustrated, PCB30 
for a scanning-line drive and PCB33 for a signal-line drive are electrically connected by the 
connecting means which is not illustrated. 

[0196] 26 is a spacer for fixing PCB30 for a scanning-line drive. 27 is a spacer for pressing down 
the connection of a scanning-line drive circuit and a signal-line drive circuit, and a liquid crystal 
panel, and consists of insulating elastic bodies, such as rubber. 25 can use what it is [ what ] a 
pressure sensitive adhesive doudle coated tape, for example, infiltrated epoxy system adhesives into 
the nonwoven fabric. 

[0197] In this example, a liquid crystal panel is fixed to the top case 18 with a pressure sensitive 
adhesive doudle coated tape 25. Moreover, it is used also for a pressure sensitive adhesive doudle 
coated tape 25 fixing transparent material 40B of lighting-cum-the touch panel 40, and elasticity 
film 40A to the top case 18. 

[0198] Like this operation gestalt, by fixing each part material using a pressure sensitive adhesive 
doudle coated tape 25, the assembly of a liquid crystal display becomes easy, and since it is 
reproducible even if it fixes accidentally [ material / each part ], the manufacture yield of a liquid 
crystal display improves. Moreover, irregularity is prepared in order to press down a liquid crystal 
panel in the bottom case 19. 

[0199] "13th example" drawing 20 is the explanatory view of the 13th example of this invention, and 
is the example which used the fluorescent lamp for light source 3A in the 12th example explained 
previously. In this example, fluorescent lamp 3A is prepared in the shorter side side of a light guide 
plate 40. 3C is [ the high-voltage side cable of fluorescent lamp 3A and 3D of the low-battery side 
cable of fluorescent lamp 3A and 3C" ] the connectors of cable 3C and 3C." 

[0200] In this example, since cable 3C of fluorescent lamp 3A and 3C" require the high voltage by 
the RF, connector 3D and the interface connector 24 of fluorescent lamp 3A have been prepared 
independently. Moreover, in this example, terminal 40T and the connector 14 of a touch panel are 
prepared the side in which fluorescent lamp 3A of a light guide plate 40 is not prepared. Other 
configurations are the same as the 12th example. 

[0201] "14th example" drawing. 21 is the explanatory view of the 14th example of this invention, and 
is the example which used light emitting diode 3E for the light source in the 12th example explained 
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previously. 3F are a transparent material which makes light of light emitting diode 3E a linear light 
source. 

[0202] In this example, transparent material 3F of light emitting diode 3E are prepared in the shorter 
side side of a light guide plate 40. The low-battery side cable of light emitting diode 3E and 3C" of 
3C are the high-voltage side cables of light emitting diode 3E. 

[0203] In this example, since cable 3C of light emitting diode 3E and 3C" require a low battery by 
direct current, an interface connector 24 can serve also as the connector of light emitting diode 3E. 
This example has also prepared terminal 40T and the connector 14 of a touch panel the side in 
which light emitting diode 3E of light guide plate 40B and transparent material 3F are not prepared. 
Other configurations are the same as the 12th example. 

[0204] "15th example" drawLngJ>2 j s the explanatory view of the 15th example of this invention, and 
is another example in the 12th example explained previously which used light emitting diode 3E for 
the light source. 3F are a transparent material which makes light of light emitting diode 3E a linear 
light source. 

[0205] In this example, transparent material 3F of light emitting diode 3E are prepared in the long 
side side of light guide plate 40B. The low-battery side cable of light emitting diode 3E and 3C" of 
3C are the high-voltage side cables of light emitting diode 3E. 

[0206] Since cable 3C of light emitting diode 3E and 3C" require a low battery by direct current 
also in this example, an interface connector 24 can serve also as the connector of light emitting 
diode 3E. Moreover, this example has also prepared terminal 40T and the connector 14 of a touch 
panel the side in which light emitting diode 3E of light guide plate 40B or transparent material 3F are 
not prepared. 

[0207] Furthermore by this example, transparent material 3F of light emitting diode 3E are prepared 
the different side from the side close to the interface connector 24 of light guide plate 40B. 
Therefore, in this example, a terminal can be prepared in the side close to the interface connector 
24 of a touch panel 40, and the data terminal 35 of the terminal 40T and the interface connector 24 
of a touch panel 40 can be connected by the flexible connector, and an interface connector 24 can 
be used as a common connecting means of a liquid crystal drive circuit and a touch panel 40. 
[0208] Furthermore, by this example, since the interface connector 24 serves also as the connector 
of light emitting diode 3E, it can collect connection with the host 50 of an information processor to 
an interface connector 24, and can aim at miniaturization of an information processor, and 
improvement in dependability. Other configurations are the same as the 12th example. 
[0209] "16th example" drawing 23 is the explanatory view of the 16th example of this invention, and 
the touch panel 40 manufactured by the approach shown in the 11th example shown in dra wing 1 7 
and a touch panel 40 show the example of the liquid crystal display which piled up and assembled 
the lighting system 3 manufactured independently and the liquid crystal panel 1. 
[0210] Since according to this example it can use as a touch panel if lighting-cum-the touch panel 
40 removes the light sources, such as lamp 3A, the lighting system 3 and liquid crystal panel 1 which 
were manufactured independently are piled up, and a lighting system and a liquid crystal display with 
a touch panel can be realized. As a means 7 to fix each part material, a pressure sensitive adhesive 
doudle coated tape can be used. 

[0211] In this example, although the effectiveness which unified the touch panel and the lighting 
system is not acquired, since transparence resin layer 40F are prepared between 1st transparent 
electrode 40D which consists of transparence hard substrate 40B, ITO(s), etc., such as acrylic resin, 
the effectiveness which can make flat the front face of transparent electrode 40D, the 
effectiveness as for which make thickness of transparent electrode 40D homogeneity, and electrical 
resistivity is also made to homogeneity, and the effectiveness of preventing exfoliation of 
transparent electrode 40D further are acquired. 

[0212] Therefore, the reliable touch panel 40 can be used for a liquid crystal display in this example. 
Moreover, since transparence resin layer 40F were prepared in transparence hard substrate 40B, 
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flattening of the front face was turned up and transparent electrode 40D is prepared, thickness of 
transparent electrode 40D is made into homogeneity, electrical resistivity is also made to 
homogeneity and the recognition precision of a location seat table becomes high in a touch panel of 
a resistance film method like the 9th example shown especially in drawing 15 . Other configurations 
are the same as the 2nd example explained previously. 

[0213] In addition, since a touch panel 40 is not used as a lighting system in this example, neither 
irregularity 8 nor the reflective printing 9 has been formed in transparence hard substrate 40B. 
Irregularity 8 and the reflective printing 9 are formed in the light guide plate 2 of a lighting system 3 
to it. Then, if the 2nd transparence resin layer 40S is further prepared after the irregularity 8 of a 
light guide plate 2, or the reflective printing 9, the reflection factor of a light guide plate 2 will 
improve, and the brightness of a liquid crystal display will improve. That what is necessary is just 
that from which a light guide plate 2 and a refractive index differ, the 2nd ingredient of transparence 
resin layer 40S can use polyimide resin and acrylic resin, when the light guide plate 2 is formed by Al 
Lil resin. 

[0214] "Application of this invention" drawing 24 is a perspective view explaining the appearance of 
the information processor 47 which used the liquid crystal display 46 of this invention. The display of 
an information processor 47 and 49 48 The keyboard section of an information processor 47, The 
host computer with which 50 processes information in an information processor 47 (host), The 
interface cable with which a microprocessor (MPU) and 52 connect a dc-battery and, as for 53, 51 
connects a host 50 with a liquid crystal display 46, The inverter power source for lighting systems in 
54, the cable to which 55 connects the inverter power source 54 and the light source 14 of a 
lighting system. It is the cable with which a penholder for a pen for 56 to input information using a 
touch panel and 57 to contain a pen 56 and 60 connect a cellular phone, and 61 connects an 
information processor 47 with a cellular phone. 

[0215] In this application, a liquid crystal display 46 is formed in the display 48 of an information 
processor 47. According to the liquid crystal display of this application, since the touch panel is 
prepared in piles with the display 48, by pushing a predetermined part with a pen 56 or a finger, an 
alphabetic character 58 can be inputted, or an icon 59 can be chosen and the function of software 
can be performed. Moreover, since it is a reflective mold, when there are extraneous lights, such as 
sunlight, by turning off the switch of the inverter power source 54, the liquid crystal display 46 of 
this application can stop power consumption, and can lessen consumption of a dc-battery 52. 
[0216] Since a liquid crystal display 46 can furthermore be made small and lightweight in a thin 
shape according to this application, it becomes possible with a thin shape to make it small and 
lightweight, especially an information processor 47 is also suitable for the information machines and 
equipment (PDA) of a portable mold. 
[0217] 

[Effect of the Invention] As explained above, according to this invention, the coordinate recognition 
property of an information input device (touch panel) established on the liquid crystal panel can be 
made good. 

[0218] Moreover, according to this invention, while carrying out the laminating of the touch panel to 
the screen of a liquid crystal panel, the whole effective viewing area can be illuminated to 
homogeneity with a front lighting method, high-definition image display can be obtained, and the 
reflective mold or the transflective type liquid crystal display which raised the brightness of a 
screen can be offered. 



[Translation done.] 
* NOTICES * 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawingjj It is an expansion perspective view explaining the configuration of the 1 st example of 
the liquid crystal display by this invention. 

[Drawing 2] It is the type section Fig. which met the A~A line of drawing 1 . 

[Drawing 3] It is the same sectional view as drawing 2 explaining actuation of the source of the 
illumination light in the 1st example of the liquid crystal display by this invention. 
[Drawingjj] It is the same type section Fig. as drawing 3 explaining other configurations and 
actuation of the source of the illumination light in the 1st example of a liquid crystal display by this 
invention. 

lD»^dng_5] It is an expansion perspective view explaining the configuration of the 2nd example of 
the liquid crystal display by this invention. 

[Drawing 61 It is the type section Fig. which met the B~B line of drawing 5 . 

[Drawing 7] It is an important section sectional view explaining the detail configuration of the 2nd 
example of the liquid crystal display by this invention. 

{Drawing 8] the ridge formed in the front face of the transparence hard substrate of the 2nd 
example bottom of the liquid crystal display by this invention — it is a mimetic diagram explaining an 
example of ** micro prism. 

[Drawjng_9] It is a mimetic diagram explaining an example of light-scattering reflective printing 
formed in the front face of the transparence hard substrate of the touch panel [ lighting-cum-] 
bottom explaining the 3rd example of the liquid crystal display by this invention. 

[Drawing 10] It is the sectional view of the liquid crystal display in the 4th example of this invention. 
[Drawing 11] It is the sectional view of the liquid crystal display in the 5th example of this invention. 
[Drawing 12] It is a mimetic diagram explaining other examples of the micro prism formed in the 
front face of the bottom transparence hard substrate of the liquid crystal display in the 6th example 
of this invention. 

[ Drawin gJ_3] It is a mimetic diagram explaining other examples of light-scattering reflective printing 
formed in the front face of the bottom transparence hard substrate of the liquid crystal display in 
the 7th example of this invention. 

[Drawing 14] It is the decomposition perspective view explaining the 8th example of this invention of 
a touch panel. 

^Drawing 1 5] It is the decomposition perspective view explaining the 9th example of this invention of 
a touch panel. 

[Drayving _16] It is the expansion perspective view of the liquid crystal display which removed the 
lamp and reflective sheet in the 2nd example shown in said drawing 7 explaining the 10th example of 
this invention. 

[DrawingiT7] It is process drawing showing one example of the manufacture approach of lighting- 
cum-the touch panel explained in the 2nd example of drawing 7 explaining the 11th example of this 
invention. 

[Qmwing_18] It is an external view Fig. after assembly completion of the liquid crystal display 
explaining the 12th example of this invention. 
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[DrawiQg_19] They are A- A of (a) of drawin g 18 , B~B, C~C, and a sectional view in each cutting 
plane line of D-D. 

[Drawing_2_0] It is the explanatory view of the 13th example of this invention. 
[ Drawin g 21] It is the explanatory view of the 14th example of this invention. 
[Qra\^gJ>2] It is the explanatory view of the 15th example of this invention. 
[Drawin g 23] It is the explanatory view of the 16th example of this invention. 

[Drawing 24] It is a perspective view explaining the appearance of the information processor using 
the liquid crystal display of this invention. 

[Drawing_25j It is a sectional view explaining the example of a configuration of the liquid crystal 
panel of a transparency mold, and the tooth-back lighting system and the conventional liquid crystal 
display equipped with the so-called back light. 
[Description of Notations] 

1 Liquid Crystal Panel of Reflective Mold 
1A Top transparence substrate 

1B Bottom transparence substrate 
1C Polarizing plate 
1 D Reflecting plate 

2 Light Guide Plate Which Becomes Acrylic Board **** 

3 Lighting System 
3A Lamp 

3B Reflective sheet 

4 Touch Panel 

4A An elastic film sheet (top substrate) 

4B Hard substrates, such as glass or an acrylic 

40 Lighting-cum-Touch Panel 

5 Dot-like printing. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[0 0 13] LinraU i5B B B/^KDTH05S«ei* 

§ LfcS^S^iSaliS^SMtt^®*^ Al* Ltz9Wt 
^BSI 0 0%SI4*-t*T^lcfiJffl-r^fi:«). ilBLfc 
^®S^jffi B B B^^T<Dzl> h^T. h^Sl4B^so> 

I I T-ttf5j 6 i: 6 & L\, 

[0 0 14] n^SWS^T-li, -Wiunv 

®lC?BB^M^igMT*?%:t\ 

[0 0 15] Jg B B /'C^.;H ©S^®ffi!llC^ y^/\'*.iU4 
^SiLT, JSb b b/\"^;H ©^®ft^il}glc1t^^. 
SPA73-r * <t =t> \z Ltzfe&mjnSLmiz felt ^, ? -y \"^. 



(4) 



[0 0 16] ±SSLfc&AM°*;bffl<D«itBJigfiti x 
MKtt. ±fBLfc«fc5£ttft£«&Btyi:fiJE-r£E$*Si 

®$A/f*ju«ji^fc«ASa*£n(csjg?-« zntm 
[0 0 17] s.mmomikmfr&i&T'it. *<Dmmm& 

>i'&ffi0z,-Tz>—tii<Dmfc<?>Tmmm<z>f*3Wizis.mm&m 

[0 0 18] — £ x M-XCBnB3l|&&r«filflM>$MUI 

[0019] m&/^)v<ommmiztnwix.tim<D 
2vm*>\'&mm?z£xm9im&%i'j>u s-rsr 20 

[0 0 2 0] £35* C£Diffi(7){fiM1f^A^fflOD-Sf-y^y\" 

LTI*. B*BQ*ta¥ttHr?fe«49IHt9-3 5 1 7 9 
4^J&So L*U &m¥-9-3 5 1 7 9 4^g|^ 

[002 1] ±8B1#P J F9 - 3 5 1 79 4#tPB3 

£3KA/t*jUi;:;* < ^lcpgf6fB«lc-r^^*^ »J „ « 

r=. 

[0022] o©a«tt, ;8EA/\"*;t/fl9±tCi8 

[0 0 2 3] *»^<Dt,5— o©aWt4, ;KJfc/t*/l4!> 
ic J: UWSftS^^a^ftS-iS— icBgB^LTMSiWtDiii^i 

[0 0 2 4] 

hi ^foomjimmiz, m < tj&mhtw&r t 3* e ^ 

JO 0 2 5] Sfc±ieaiK»4, EttStoSA/tt/lriBS 
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tr^mz d t&T'tt *Sffi<DI?B***ft±S*fc;RAS 
5^B i:L/cui TStitetit. 
[0 0 2 6] *«^©iSAS/TxilSf4, ig<§& 

s-s^-rsm i omtmrn. i <Dffi<bs^5m2<J5®^w 

1"5jSASm/^;Uis ±§B^AS^/\°^.;Uwmi <DE 

14. M1©*«<5:, mi<75»«<tyt,§§tc3EJgDl|g3fe 
»2©Bfit<r6ft^ ±IB3I1 <*>gffi©±§B3l2©g 

[0 0 2 7] «&lc±E3BAS3&«l;:£l/>T. JJB* 

» \'*;u©±iBm 1 <DS«t4. ±§bs 2 <omm. t xa 

[0 0 2 8] *6lc±fB^sa^Mtcfc^Tx ±iB3T 

2<dsscd, ±ism 1 ommtitGiTzmiz* n2om 

[0 0 2 9] f6tc±EStAB53BB[;:£l'tT. ±E» 
1©S«t, ±fBm2(DSffi<t<7)P B 5(£:. jejt^e^^ 

[0 0 3 0] lTSlc±e!SA«g%ttaik^7. ±I5K 
1 ©g«<7>±BS2©S«£»faT*ffitel4iaSPtfJBj$ 
^tu ±IB^B^JfeStKti±fgC3g|5^^c-'. ±IBSS^SS 

[00 3 1] *6lC±IB>gAS^Mlcfc^r. ±IBS 
1 CDS«<D±IBS2<DS45i:«[R)-rSSttl4. ft^gW* 

eh»jm^^^, ±iB^B^s^tt?.s©eaci^'>^:< 

[0 0 3 2] *6lu±fB5SAg^SBicfcl.>T. ±IB* 

i©s«<t±iBm2©stgt*. iaiBW6»y-rz»Bas 

[0 0 3 3] $fc. *^<D%ASa*£«z£(.''T& 
BB©±»cBtt*fc«H^IBt, ±iBBB.B^ilB<DJitcl5^fc 
ICDSSi:. S^Scomi ©Sffi-hlclSltSte^to-S-n 

re «som2<DS«t«i:yfty. ±fBsr2<Dg*go[>± 
fsmi ws«i:S4i£j-r^sicm2©sB^g^^t. ± 

TZ>o 

[0 0 3 4] *5lc±fBSSA^SSB»tiJUT. ±rem 

1 om^mwtw-^mz^ 'ymzn,±#izfc&z—& 
«DS^sta8i^s%Uv ±es 2 <Dmwwm itw-mmz 
&mAt}mt£^mzm&z^<nmnLm.imfr tt^z. 

[0 0 3 5] *6tc. ±ejSA«S0tBlc&^T. ±1B 
m 1 (DSm±<D±$im 1 <DaBgi|@ODHHlc±iBm 1 05 



mtzmit rc z. t. m<h -r 
[0 0 3 6] *6ic> ±fB^ i ©SB^mstim 1 ro^iS) 
icM^snfc^stfoms (xt@) frsj&y, ±iem2 
«D^s@ttm2o^iSKcM^enrcffi!aoDas (yi 

[0 0 3 7] *Stc, ±E»AS3%£ai::&^T« ±IB 

[0 0 3 8] gcfc, *#§Bj§ii. SStMro&A/^l/,*:, 
SKA/ \**/U<Da>*®«clf |g:£ttSBA7JT£ £ ^/\'* 
/Ut^ajf LfciSASiPSIgtcfcl^T. _tIB* y */\'* 
/W±. ±tB>8A/ t WlpJ-T ^HS»©T#J^B^Sffi <!: 
1flS«^a5A73-r^lS:M©±ffiiJSSi:, ±tBTffiiJ>gB8g 

te£±iz±msmc>&ftwizBfiiLtzmwmmi:. mib 
mmm^^Tmrn-r^x^.— y^^^y^y. ±ib 

U ±IBTffl!lSffitD±BBilB^®g<10Da®tCiijIB3 l e^^ 

[0 0 3 9] 3" SK. ±E5R»«3»«(Efil^T» ±B 
TffiflSfi<B±i£gffi«yi®teM:ltao^.< ? azfij XL. 

[0 0 4 0] ±B3KA£d*SBlc&lt T* ±IB 

T©JSffi<7>±iB3 i e^acia^fflij©i^g-r s^-r >pmx 

[0 04 1] ±E»A«3**»cfclvr, ±IB 

[0 0 4 2] ±E*a«3«llK:fet>T» ±1B 

Tffl!lSffiW±IBS®jaiS®lctt N TffiMlt«Sl©B]9J/< 
* - VflWJS* *u ±iB^B^«fe®^t±±iB9i»J/ \*2 -> 

[0 0 4 3] ±tB>£ B B B S;fx£SSK33L'>T. ±§B 

mt, eawttiimr sow/ w - >rs<omm 

[0 0 4 4] 3" Sic, ±e»A8CT£1 B UC£^T« ±82 so 
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[0 0 4 5] £/c. ^^©jgflg^Sicfc^Tttx 
Efi^OittB^/ <b . jfcA/ ^i^comyrMMlzm^ 
ttSBA^-r** •> LT&ASifviSB^lg 
f£U ±IB^-> ; 5 : /\"*;Wi, ±IB5S B !./\"^-/Ui:»lS]-r ; S 
TffliJSB^StRi:. MTffi!lSB§SfiJ:yt,»:H©±ffliJSffi 

«h, ±tB* */s*.)UD&t*imizBmLtcmwwmt. 

iuSBTffiiJgffi t iffllSffit <0H*f?rSia»* ^ 
■T^@SgP«<t: «fc y ts. y , ±IBTffliJS*g<D'^fe < t 
ffliMlc^J Tt&B L%ttSE«|gl;K ±tBT<B«ffi<7>±f B 
SB^m®ffliJO)S® ic lut Bftagfr 6 cDft^ifcA/ WMlc 
S»ffiii-r ; S«ttttc^iSJS B 3 a /\°^^eooS^7 l 6 ; &^ 

&iz&m-?z><8&*mi+tcziii£mmii?-z><, 

[0 0 4 6] ±EL>c**Elcj:S»JI«g*£«H: % 58 
B %/\°^.;U£D±lcigttfc^ -y ^M°*;KD^tg^1t1t6^a 
mzr^ 0 

[0 0 4 7] Sfz. ±BBLttftWlz£2>mikmimW. 

■y-r xicA^fest* iciifflT-* , LtzmmT 
[0 0 4 8] ±Xc\omvmmt* ^di^m^:^ 

[0049] 

[^B«<DII^<DJg^] J-XT. *liB^a>SlfficD^y^COt^ 
T. *S6e>J<DE61*#B5LT^aBlCiJiB^-r^. 
[0050] i *BSffl)j 0 1 ti*^B^ic i ^ jig 

liS^<D5S B B B y\^;UT'. i Mt±Mmwmte. ^ Bit 

mzE.%m%mm.Lrci&i8.tLrc&* Tmmmvfimiz 
[0051] 2 itm^m^mm-^T^ y ;ufii?frs 

5K) . SBliSM-^-h, 4li^>y^/\°^k 4At±i>: 

it79>jjvm<Dim&& (T®jss. *nmm?itt!^ 

XW T'&Z. 

[0 0 5 2] LTx SSfi/^/H 0D_tlC 1 . 5mmJl 
<Z>T ? 'J ;US©^3t« 2 1 7 > X 3 A <h h 3 B 



[oo5 3] mx&2<Dmza. x.mm9)m& 

[0 0 5 4] ^tfS2<D_hS5, t-^fc-B^->^/\-4t>U4 

ffldKttftifii*/B^?'r-*pX'jx.M^ xy» htt^fc 
«ep»j) 5?tu mmmm3^mmr^>zf3 Ait 

2. 0miflgO«igaig?ffl^fc. &&\ 5>>X<D 

ftg^VX3 AKffl^fcii^ iSSttl. 6mmiX± 
2. OmmJ-XTtfaiA, 

10 0 5 5] H3li*%Ktt:J:£;&A£ii&n<Z>K 1 H 

;U 1 ysfalzE.%*i*z>£itiz. 3KA'f*Jl/ i freggfL 
[0 0 5 6] Lh5iS fl B a /»Jk SH*3te5iaBJ:t;*y? 
[0 0 5 7] BIB^jSli^BfiJO-T'tcfeL^ ft 

[0 0 5 8] **£fe«rjtcj:tl. *lig14©Bl$?>S\ 

[0 0 5 9] H3lc^H«|giJlcJ:ntf, SPftSi 

2©^S»-r^/\"^-XifflgiJ{c t fcyHMT'*-5© 

[o oeo] H4tt«»«iz,):%jKAa^n(oft i m 

KPJlft;g*&JSTS*l3t*S 2 O)* >y */t*/U««HHc v 
■f * P X U Xixtt©C3di 6 £JEfi£ LZ&Zo 
[006 1] Htt>tc^EPT'^L/c<fc5fc. 5>X3Afr 

soBi^i'^ p x >j XA^anaa 6 -pfiw a-ftTSKA 
a-e*. c©v<?pxuxi*<d^>X3 Aflwrossffiii 

MalS^ > X 3 A 6 ro^^SltTr tf* «£ 5 ^ ?" 

2©te^rfei ratt^vriJWf**^) \z^Kmzmm,\^ so 
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Tt>«fct\ *«S«Hcj:fttf. 5>X3 A0W6=&, 

&<* 9U/t*ji/iicfiarr«c&#?$«. -?-<Dfte<D 

JO 0 6 2] rjg2^figfl|j H5l**W91(C«fc*}*A* 
^S©M2^SgfiiJcD«f£^giB^-r«JlBl^U > i6 

(is 5 © b - B$8{c5e^f c «n:K®ST^^. *nigey 
1 ~ia 2 <t i§i-^(i i^-«itgaj»ic^{s l 40 itm 

v*/f*;UTN 4 0 Ate* y^y\°^;U©±ffl9Sffi 
<t *&!BtKft->- K 4 0 B li ? y jl/OTflUI 

[oo6 3] z:(Dmwmnmm4 0Bim-&&-i. sm 
moT^yjuaapstty* mmizmhmam^mLT^ 

&tc. ±#jCDSBSD?S->— (-40 A(i#UlXf/l/ 

[0 0 6 4] ® 7li*^lc c fc«5g a ^^M0Dm2H 
iSfi>J<Dl¥Sffl«|fi£^|KB^t-^gglJ©fSigT'fc«o bbb^M^ 
•y^/\-*;U4 OteTM(DmWWng&4 O B ,h_tffi!|ODg 
9M«5>- h 4 0 A <Dmiz? -y -5± 
ffiO©SB^U:»v'- h 4 0 AOF'gStC}B^L/i:^^4 

0 c £Tm<Dmwmwmm4 o BowsicHMLrc^ 
m®4 0 d, ts£zmmwmm<Dmizt$i$LtcX'<—v 

4 0 E £fr<=>m!$7!?tl% 0 ±fflijO!)SB^Mv/- K 

4 0 A <t:T{|iJ<OSB^{lMSS4 0 B<Dmmit~>-l^7 

[0 0 6 5] E7tC^-T^y5 1 /'C^l/4 o(ommt. ± 

*)\> 1 ©^fiE^c^ttTt^S<, LA> U ^ ^/ 4 0 {± 
TfiiJSffi 4 0 B ^JSS(DS® *^ 6 is. »J , ±ffiiJSS 4 0 A 

[0 0 6 6] '&^>T*mwit. ^<DCi:3&^e, iSA 
i ^ 2ttfiteT. — 1 ^9i^y^f 

*^CD-Sf y ^/ \°#-;U 4 0 1 itmiZZ. 

[0067] p.B^sigBtis Tm<DmBjmmm& 

40Bt5>73A, 7>7"3 ACDJiJ^^WafJffl-r 
<5fc«>©E^->- h 3 B£fr<=>&m&\& 0 ZKDTWCD 

(■9 -y ^/\"^;ugpfflii) ictia^tam i usscy^siB^-r^ia 

4i:|I)«l<DVY^aXUXA8 6^^n, ^(D±. f 
%to-5iiB^fl:S4 0 D0)TM\Z7'7 'J;Uffij: y t^SJff 
^£D'J^*l^3lB^BgS 4 O F tftmi- tiT^Z. C 
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[0 0 6 8] T«©ai«ISiRS«4 0 BCD — 22lcX}oT 
h 3 BfrS£*3!£iB3 tfgiBS'tlTV^o £<7>E8fE3££ 
[0 0 6 9] ^«^>^3 AfraftmLTcm*. ®tp(D 

[0070] aui/f*ju 1 a*sa>£»#tt* nmrnto 
mwmnmfo* o Bfrsaw9E*y?/cM/€a9LT 

[007 1] LlOT«f^a7UX^07>73 AffiiJ<D& 
> 7 3 A 64>ft*£5tt cfc z> teftm 
£"r*<DtfBSLt\ ^fcx £<D^^P:/yXA^ 
3fcfi 2 OitS^Tfp] >:/<!: spftfcSfp]) icSfcRlcmEEL 

OT\ BMBttttttr*. 
[0 0 7 2] ^BtfllKcfctitf, *u/^/\°4^UQ5Iftg 

4>T\ ^ B B B a5^MOJP*^<-r^C<h6>T^^o 
[007 3] 08 £ *5£if B ^gM<Dm 2 H 

□ yuX/xCD— «KfltS¥MaBT65. BS*L 
feet 5U\ gS9iait$ v ^/^;U^«fiE-r^T«JtDSP^J5 

73A^swt c(Dg(«^-r^pyjx^8CD$4® 
[0074] *wtwicj:nHr % ^>y3ACD7t^. a 

[0 0 7 5] £fc*igBS#JT*li* T<HaW3BMtS«4 0 
B<D{£MKffioT, a«^<^Q^UXiA8^** 

»*ft*3fc(D»**iS--lc LTl^o 

[0 0 7 6] StettKte. ^>^3 A IC&IMBiJcDhM*^ 40 
^?P:7yXA8$)itgd 1 £y t x 5>y3A6^3§^ 
ffiiJ^Hi«^-r^P^'JX^8 0[)itSd 3^** < LTl N 
^>o ^HBfiffJUicfcntf. ^>:73 Ateiat,MM<fcyt,. ^ 

>?3A eai^flo^tfssitt?^ * p 7 y xi* 8 co9t 

3^fiTr%(7>*B5±aj3R*o £fcT«2WMB«S«4 0 
B^^Soatt^^T^P^'JX/xSOitgd 2^. d 
1 <hd 3 <D?3<DmizMXZ tic J: y. ^>^3 AU:5Sl/> 

<-T£iI<htfT^£o 50 
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[0 0 7 7] Sfc*jUfi«T«:. BWW7<*D^iJ 
X^B<DS«tt. WfflcJ: LTV*. KSr 

^yaL»u^b**c£icj:y, T&mom&z 
[0078] ^3mmmj B9it*&mz&z%Ljb& 

TttBulBH5jc^LfcS2Safiffi|t|g«T t fiy^ *©BB 

*8ffiffl3a>JBffi#Rtt*<o*T>s*. 

[0 0 7 9] H^LfcJrat^ mvm*v*Jt*)U*M 
JSM"*T«G>aBJ3BMS«4 0 BO±®Kti^gt<o$fc|fc 

[0080] *fc*jtJs«Ttt. Tffla2P^ass«4 0 

*3fcD»e*ia— iz LTt^o 

[008 1] MtetfUCli, 5>^3 AlCj£lMBJ<D3fcU& 

E»ep*j9o>a[ad 1 ctyt. 5>^3 A#saL>«a> 

««aLS»93»J9 0)iISd 3***< LTV*. *glfi£ 
fi«U:j:*itf. ^>73 Alci5tMW<fcy*>* 7>73A^ 
&at^MO jWjKKLEM EP»J 9 ©3fc*«BSLr *BB#1E 
1*<DT\ ^>Zf3 AfrSatM«0Bfl&^TT*O*B8 

[0 0 8 2] Tffi0a915Blgffi4 0 BO*5W#g(DJ«6» 
&K8*BHM9<Dil:Sd 2^ x d 1 <td 3 4>H4Hillca<5 
C£K<fcy* ^V^3 AlcifitMHt^:/^ AfrSSl/* 

[0 0 8 3] *fc*Wt«TH:. KSr*3KnSLStta 

»j9Fi3o{£giii. wwcttsr—sicLTv*. Bjjg-r 

*^ttSLSI*EP»J9FaoSggt^>K B 3 B M^l/l eoiBIR(Dtl 
y»Lffl«c$fe**cifc:j:y, =FaM»©*Sfe*BSit 
T*Jl<h^T^*o 
[0 0 8 4] C©Wt«tcj:«3Tt». ^S14CDM»%^ 

[0 0 8 5] tts ±ELfc*WtWc»t**y^/< 

t K <t ^ ^-VTIBIS tifc±T0>W6IBicJB« L Tc 

[0086] ±eo)s»kfli?a^ ^.MmcDm&j^ju 
*tcoT«*o *fc. ■«aa*«a'r*«3'efi. ^* 
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[0 0 8 7] ^[Cffll^M/^jl/li, 
3KaA*/bt,«JB?**o $fc. ±E«Jtfll?H:, 58 

[0 0 8 8] iulBIUfifWlCfe^Tti. >£b b b^;j^M<D>$ 

B^y^/u^gBB^-r^^i: LT?zmmmxfj*m^tc 

[0 0 8 9] ±eikMHU:RBejrti««>flE)? 

[0 0 9 0] rgugtJfefljj Hi 0t±*56^CDS4Hi8 
0Jlc£tt%»a£a^B0>KBBB'?&%. MKffiU*. 
*iStfD{I^mffi (XlOWKBff) 1 E<t«»CD^eB 
S (m2 6Diii^«g) 1 FttfvhU^xttieSHftf 

<7>fgtt#;K3 A£. ®3te«4 0BStf»a7^;l/^4 0 

[0091] TS*7^WS?85S 1 COSffi 1 B<DI*3 
BB^tt^US-^/xJW^eftSfiWJBl D. S i Oz 
«(0Kfbl»ihK»6«:««RKl K. I TO (Indium T 
in Oxide) fftDSP/japBRfr 6 E: £ TWBffi Mt-^ffi 

[0 0 9 2] ±S*r^X®E7?fc*3B2<7>S«1. 
fc3fe (R, G, B) <D£^-:7<;1/*1 J v 11^-7 

ffloaai gesbs) i FtfM*m^^ 0 S2o>ss 
i ACDF^ct*. ±imtai f*h5±«eir«i n# 

[0 0 9 3] £35. fc^-^-ril/* 1 J *«fiKT*«fe 
R. G, BCDr H l^tii^tz:sSL:T« : ?tt^/c^Xh : 7< 

[0094] CftS*lRtf*2©**1 Bil AOH 
tcti>g B B B ^%l^6%^>SB B B® 1 H#aA*tu 

[0 0 9 5] *LT. *1&tfS2<&»Kl B <h 1 A<7) 
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[0 0 9 6] « B B BM°^;Uc^ia^#^jcDStg<b^:^m2(7) 
S«1 AOMfl Lh« fctt. BWfii C. fglCDteffi 
»«l S&tf3l2<Dti/ffi^;Ki TfnU^tLTt^«. ■ 
2cr)S«1 A v {©feEl C. Kl<DGttBS«1 SStf^ 
2<D{fi*§Mfi1 TO>ntt«*» («*tfI**3/3KW 

tiv Sl03"c?7^/l/A1 C. 1 S, 1 T\ 1 R|Q£«- 

sai#s«at*r z c t # asx*. 

[0 0 9 7] SMH 1 Dl4Jg|*S<0j5frS«ffiE#1S* 
[0 0 9 8] E#ffl 1 DtiT'/U^-^AtJlRge-r. ^® 

sMtt«wr«HT£ntf * puffin (D&mmv&z 

^tt**MM^Tt*t\ £fc. BSH1 KtiS i 

[0 0 9 9] $fc. «SK1 K AM*© 
W«*BR*ffl^*t. Tffl'JSffil E^^STJf^f^ 
C t as*. TffliJSffi 1 E OE«aia*Ti« Z. £ T 

[0 1 0 0] ^?7<;l/A1 V*i^Lfc7£ B B BM 0 * 

LT^3 l cffi4 0B<i:3 , cil3A^lS^6nTt^o W3tt« 
4 0 Bti^^ UiUBBft2fflD»mi^6ft UfllMNH 
am (±BS) ^tt^»3 AflWttL4*7SfiSS/<*iWB 

[0101] CO)fSqattBtt. W9t 

S) 4 0 B<b$XS^-<yUA4 0 A<hA^5£^^^^/\^ 
iWK0A*l»B4 0t-Htl*:Ba*tiT^*. dtOA^l 
«B4 Ott^vCDcfedlcjfeo^^rciftt^^S^ 
W3ffl4 0O8I*}ftCi:? % »?nfcgB^<7)<5g 
CtttUU tf?i^S^M4 7<0*X h 5 OlcaSfc»<D 

[0 10 2] >SB B Ba^/\°^;UtDm2^Ste1 A. ®5feK 
so 4 0BMA^]gI(«®)feif-? («il»=F«*lC 
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^mm^^^tcLco) wcfcyHsarh*. mm 

7*m^% C <fc lc J: y . -gfifi y 

10 10 3] S*BB£#PFg&i§£(ift2S3 AttSK 

[0 10 4] *HJ60!lT-(±. S 1 0(S*8Mffi 1St$2 
©{fifflMffi 1 TORaKiSttSlgigJi 1 R tCft&gjtfSB^ 10 
fcfc-ext**. Uttttlcli. tt|»<Dit>l;:ft|»j£iiJB 

Sill R®SIM£3mttttB&r«tf5ttttU£.J: 

[oio5] 35:fc. si*j& &mm&&%mtm*ti 

tf. $tKiSBJ3Lfcttg8'J£ffll^T 1 ka<. ^©tl^-lilg 20 
IfTtn^-r 5^ttfT-t5. S£ii[«lcSB^^«i%)-^ 

[0 10 6] £Jx JSS9JcDit>lcfi£iit«^-SA-r-5<i:, 

tc«tt»**Ay®sin r^isw-ti^otn mmm 

1 Rtc*???tfK£-r«|l9B<E,fei%. 

[0 10 7] «iii®S^<7)llS> *gg8fe<W£<e<D 

4 0 A 4 O B Sfc* * y ^/ 4 
0. ^£0<s3 l 6SlO3 , c(D^)l)i-r§<l3 l cffi1 C. S1 

©fifflii i s limits i c *mmt ztc/sbommm i « 
q. mi©<a*sM«i s, m2^ii*iMffii Ticmiro 
s*Hsr*fc»©jieaawii6*wr*»i 

J11 R, 3I2©{3Z|§MI61 T, I201£l AKII20D 
fiffiMfil T^@^-r«/c4i)©^«^ 1 CK m2<D&fo 
1 A, Ij^-y-dUZl J, ±flmai F, 3MUM H 

1 DlcS-T-So 

[0 10 8] SStl 1 DKSlfcttffittL 1 SEWJh 
Tfz£J3fc L2lcS'J, AtJftL 1 tti>8©SKT. 1#JE 
<DiS£fgffi1 Z, IM1 H. ±flflBSl F, so 



*#gl2 0 0 0-8 9 9 1 O 

16 

-f;U*1 J, I2©IS1A. Mi1Q> WB*r8Uii 

ft**"3*2«xtt§sn T«it>T3iaaiwti6*wr* 

[0 10 9] ftlll RlCAt>fcK»jttL2»4*«** 

iRifc»a*ti»iaj6L 35^u*„ sin RA^etufc 

4 0 BSim»7-<;b^4 0 Afr6££A2)gM4 0£ 
il ■sTIMKWWamfCttHlf n*. R3H(£K AS 
a«l©»tEttlli;rnfciB»E«5fcL 2-^»&#L 3* 

[0110] ^mswcai^T. jKASSSSB© 

1S1 EM1 Fli^tl^n. ttSQHHATRgl&h. 
tt^TftAISl EStf 1 Fli. j^mcB, 

[oiii] rtasmtmj mi nA*&m<Dt&smte 

fC^4^Sg«|T'lttB^Lfc@1 OOT^iiigUT?**. m 
^RT*«^fc7'^y-f 7V h U •> ❖XifiAA^iU^ffl 
[0 112] J-XT, 7??<r7?HJy?>ttU./{*J|, 

(*. 9iizmmLtc?54<D$mm£mi:T$>z>o 

[0 113] 7^r-f77h'J •> ^XIA/^iUttB 1 
1 lc^-r«fc-5lcmi ©Sffil B©[*gffliJ (JKAflO) fflil 
±lc. Ilh^V^TFTI RlfB^mfii 1 Z 

[0 114] ^h5>->*X->TFTHimi<35S4g1 

WiGI. ?4>±litt(*fcn ®¥91*l + 

S) AS, ^-CD±lC^tfc^2<D^<*@ (7tt««$ 

h,r£¥mwm) r o. ^±ics^rcv-x®ss d 1 

RtfKU-TVSSS D 2*f6«lfiK*tiTt>5. 

[0 1 1 5] *HSfe<5!lT'l±. rltr 205^03^^ 
?V-*«BS D 1 Rl/ KU-f VttffiS D 2^fiELT 
t^S6\ r 1 ©^roflftlT'tJ:^. J&JJ. ^Ecd 

Jos.sictuHfloBafl'jeiEfty, so 2#v-xs 

Ss SDItfK U-f >mn t 6\ J-XTtOiKB^T'tiil 
t±SDUV-Xf& S D 23r Kl/OWt LT 
lftB§-rSc, PSV1 liSfih7>^$TFT 
Rr«t&IR&5fiE««aH. 4a(±B^m@, 1 Mti 
JRa B B ^ 1 H<DS 1 ©StS 1 BmZ&fa-lritZn 1 ODMErRl 
I< 1 N145SAS1 H©m2CDSte1 A{H*iBlpJ*i±* 
m2©iH(R)S. 1F(4±«iJH@ (KiilS) T'feS. 
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[0 116] BMt±^SK7>->X^TFT 1 ^SgftT 

imLm^>h^xh^±r^m^mtz-r. si 

L (*±<HttS 1 F £35 1 1 ici&ttfciarf (g 1 . 

g 2, r 1 . r 2Slfr 3 K;S-r£/I£JlKfrSJ& 

[0 117] IIh7»*X$TF T 1 li. $6^y— h 
[0 118] S^®@4 aliV-xmffiS D 1 tcmtvW 

icjf si? *u ^-fgii k u-r >mm s d 2 ics^w 
wmmm4 a im&rzmtfti&Zo c s t 

[0 119] T97-*f?*b'J>y*7>mA9jmm\*> 

{ST Lftl^FCDftttjtf&S. 
[0 12 0] *HBg#JT'(±. BXWil Zli. 3P;l/5 ~ 

«a i z &*■ h 5 t f t 1 o>r$izitGmm p 

S V 1 SfittTU«©T. SiSSS® 1 Z£*$< LT;f 
fl!h^>v>X*TFT1 <tm%^Tt,M»)f«-*c:«!:A^ 

mi < x Ett*tim^ftAS33£re jt&r z c t # 

[0121] *mmmT-it. m i ©etgMtg i s 
«A?ti4*atsr*rc«&oDm3©flE*aM«i u 

*Of6©Jt^7-f/UA1 1 V<Dtlffi(*«4ftfife0!|£|Qi; 
T£%„ m3©t&*g^«1 Ulim^^^-f/UAit,^ 40 

[0 12 2] *HJfiffl|-J?ttv g30tiifi1 Ut»#y 

i Ticm3<7)efflm«i u*mmrz&mmizMmm 

[0 12 3] £3b\ *JtMM(c&lvCfc, %A35%£» 
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[0 12 4] r|g6HJ£fi»Jj B 1 2 6 ftffc 

MK£l*£«AS^BQTfi!l3qffiEflm&4 0 B0?H 

sicjgfiE Lfc^'T ^ □ x u XA©fteo5«y^ittB^-r «^f® 
&i&?z>Tm<DmmwM£&4 o B<D±au:(i-7>X3 

A <h WrK^&CDa&tt^>r ^ P X ij XA 8 # 

ffi0E*ftTt^ o 5>X3 A.fr<E>o)Mt. ccDattv-r 
? p xy xi» 8 <DM®T'SW Lzmgk/ \"^-;u^iPiicmiPi 
*fts. 

[0 12 5] T#J^61SSffi4 0 B05 

fi^lcSt o TBSig-r %SM* v-f * a X ij XA 8 noei 

£15— LTfSo 
[0 12 6] S<*B<)(C»i. 5>X3 A tCiStMMCBHg?- 

*»ttv-<? a xyxA 8 HflMBBJi i «fc.yt, s 3>y 
s§giA3^jx*< ltu«„ *mmmiz£tu^ 3>y 

3 A iCjfit^Jcfc y t, % -5>X3A^6 St>ffliJ(D^Bltt 
7^^n7U X/* 8 ^D5gJgij ? igU^^DT^ 7>73A6S 

[0 12 7] gj?c. TfflJSB^fi!SB«4 0 BOD^^jS 
©a«^-<^PXyXA8PB5CDSSIIA 25. A1<kA3 

cDP^ro^Hc^sc c<k(c«ty, 7>73A ^cifit^^ilJ <t^> 

^"3 AA^ejst^iJ£^5Wi£ < «:T'Ji^M5^3B:< t5u 

[0 12 8] fefcig 1 TffliP|IlS£4 0 B 

WifdT-t. K«^ , 'T'?PX'JXA8©^*li— SIC 

«4 0BtDffiMtcSeoT. mm?ZWfc?-<?nzf*)X 
ix8?$<D8&M*mx.2>z:iit, B»«^<^PXyXA8 

ro** ?5^s c tt^m^ioitT^^o 

[0 12 9] T#JilB^S!MSffi4 0 B <D»tt^T ^ P X 
'J 8 »9MI«S IE. 1 Fi: <Df'3T*=F&m&£ C Z 
SM*^-<-5'QXyX.k8Peg<DS§gl : £ : F 
^IgA^CJ&L^HOfiUcigSt. * etc. 
P Xy XA 8 ©***££*TB;3*;*5ISMr£ £ tic 

[0130] 7 HSg«lJj 013 li*SBgODm 7 HBg 
eytcfctt^>ffi B lS^M©TfiiJSB^MSffi4 0 B©ft 
HlcJfM LfcjttSiSLSItBiBiJOftetDffiJ^ittB^-r ^spffig 

f£-f *TffliJ©SB^JlSS«4 0 Ba)±®lcti$fa<D3 l cli 
gLK^WB'J/\*-5'->9^JBfi£^ftT^^ (> ^>X3Afr 

[0131] *HJg<9JT-l*. T<HS^«9IStf4 0 BCD 
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[0 1 3 2] M^WtCti. 3>Zf3 A^ifiL^JODKSr 
tfiglVDT\ ^>^3 A^S^ffiiJt7)®JgAMST"r^CD 

[0133] ztc. Tmm*mmmtiL4 o bcd**^ 

(OWm/ - > 9 P*at7)ffigt A 2 ^ A 1 £ A 3 ORaOfillC 
MX££lz£V^ 3>^3 AtC^ffi|)^5>y3 Afr6 
atMB <>: 4>*«iSi 7?fM«*^38: < T * C <h 

[0 13 4] &3b\ 01 3TttTfflfl2ig3BER®K4 0B 
/T^Lfco LfrL**««tt. TfflI2^SS«4 0BflD 
Z££. BPW/^->9<D****R5l*cti*|i* 20 

[0 13 5] Tflia^KSSK4 0 B0)B]»jM o ^->9 

i£KA«sie % i f t<Dnv=fm*ttc*^im& 
momizm&u ^sizwm/ — > 9 <d±^-£^^x 

fcS 2 HBgffil t HUTS*. 
[0 1 3 6] r^8HSS#U S1 4tt*56^©»8ltaS 

«y*K?§r * * * 4 o ©»iKaaBT**o 4 30 

0 Cte, aHMKS/- h 4 0 A<DTffll<D®^JgfiE*nfc 
»2 0)a%«a (Yfffi 4 0DUa9»BUI 

4s 4 o b <&±«<db icjBjjt* nfe* i ammva ( x m 

ffi) T'fc^o ¥®$lCte. YSa4 0C&tfX«S4 0 
Dtt % *hY*i»«t**|fi3tcWMft»6tu XY7MJ 

[0137] a?a»Hs/— h 4 o a tm*f}mw&&4 o 

B (itftSSIScDX^v— V 4 o E LTite^*n 

So 7 ttSQBftfi h 4 0 A 40B<h 

[0 13 8] 4 0G^Ym@4 0Cc7)^B L -c?feU. 4 0 
H(iXfg4 0D(Dgf7'$^ Yttfi»aS?4 0G&tf 

4<DH»1 4Cfc««Sr*U A»814 0tt7b*->7 
;|/Zi*^£ 1 4e^LTB2 4lu7t/t^ hzi>ea- 

^5 oicjg^n^o 

[0 13 9] «HMTB % mW&Szs- h 4 0 A ±4) 

1 jjs*^c> 5 6 £vnrc£iz£v aasr * y m@ 

4 0CSl/xm®4 0D3{rlgS;MlC»g|-r^CDT% *X so 
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H3>fcTa~*50W:* »flBtt«->- h 4 0 A^^tl 

[0 14 0] B4IHft*5'- MOAODY 

1S4 0 Ctt— S(DPaM A 5T*9J*n«a)TEIJff*» 

UfrU YiS4 0C^P|A5^SB B B 
H*Ii EXtti F©ni*A£IBi;icT*c£K«|:yT» 

[0141] RHBtC. a«»BS4S4 0 BCDX^@4 0 

*u 1 E Xttl F ©PJTTSHB'&SE IT £ C £ # 

£So L»U X««4 0DOPaPBA4*3KA«ffi1 E 
Xttl FcDlHBIAtraUJcrsCtlcfeyTaMiSS-R&C 

[0142] *safi«ttsfc. s^8®asffi4 o b<d— 

4 0*HqBSBlct>^«z: 3CBS«5 
>^3 A(caE«^«ak04— 7iUTftU % 3DB* 

v VtoU £?Z>Z.£ So 
[0 14 3] ^^/^^MSI^-ft^^^T^ 

*3 AA^tsnrcja^s^r^jatcis^^cta^o 

[0 14 4] B1 4lC5VrHJ6#j7*W\ X1K^4 0 
H <b Y WSSFf 40GI^7f;^40 CDt'c^ 3Atf 

[0 14 5] r^9^Sg^Jj gll 5tt*56^<Dm9lt8fi 

m*mmt z> z ? *j 4 0 oiMimtBHT* y . 4 
0 c ti^p^s->- h 4 0 AiOTmcomzmfltttitcm 

2 ©gBlli, 4 0 D ^ilP^5Em®ffi 4 0 B (D±M(Dm 
[0 14 6] *HSfiffJTtt, S2tT)SB^®®4 0CSIf 

ss 1 <oiiejimii4 0 Dtt^-n^tu ™wicai«A^3» 

So' K2a>2MBtt«4 0 CSl/m 1 O30^@4 OD© 
JfilnffiiLTM: I TO (Indium Tin Oxide) «(D2^9 

[0 14 7] 4 0 J. 4 0KliSl©2«ti4 0Dfl) 
WPStf, 40U 4 0Mtt»2(D2fl§affi4 0CO!) 

[0 14 8] 4 0NStf4 0.PttS^flEKSS4 0BtC 
SttfclBST\ 4 0 N tim 1 tD^B^m® 4 0 D 1 * 

lcJt0c-r^iBI8. 4 0PtiSl tD^Sffi4 0Dflomi 

15$% (x^rpi) ^sa-r*fBSo5at«s?4 0K«'fi» 



(12) 
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[0 14 9] 4 0QS^4 0Rti^$SW>-h4 0A 

fcmftcwmz\ 4 0Qi*m2(DmwwM4oc(Dm2 

ftfa (Y^fpj) -^(Dmttm^A 0 l^bs 

w^«tt-r*»<DiBB. 4 o r tasg 2 comwmm* o c 

^m2^lpl (Yfcfii) tC^Sr^fft^(DSt^4 0M 

[0 15 0] *S6Jtffln?tt. tt?4 0 U 4 0 Mttaflg 
SESSS4 0 BfcKtf6*lTl^2><DT\ 1B3S4 OQttfiaS 

?4ol, »tfiag4o Rt^Aomtm^-xhm 
cDmmmtT'n^mzmffitnZo e40L, 4om « 

tt. ES4 0 Q. 4 0 R &ni:a««WS/- h 4 0 AtC 

[0151] S935fKSffia>ffiJg4 ON, 40 P&tfS 
PJ3ttB->- hCDMS*g4 0 Q. 4 0 Rli v g^-X K T 7 

;£U:<£yie$g4 0N v 4 0P X 4 0 CK 4 0R(D/^- 
V^^ELT^U, *y*/«7b4 0<D«it:£Sglc-r 

[0 15 2] 3^JlffcKv-h4 0A£3eJMSSfi4 0 20 

b titnemn<DX'<— y 4 o e *^LT«to-&to*n 

7 tt38^ttH5/- h 4 0 A 40B(h 

[0 1 5 3] *nmfflTlt. IBj|g4 0N s 4 0 P. 4 0 
Ck 4 0 R0)y\ o ^->^Ig^a5a73b^tSn^^W 

kbw-* z <t cfc y . £ * 5 1 / «s/b4 o oHiafiia*/!^ 

te*5Lttl*B« (ffiBBfig) £'h*<T3C£#T*7* 

30 

[0 1 5 4] XlSR«i«74 0 J. 4 0KMS1 
2Wiffiffi?4 0L % 4 0Mt*^ft^*v 7i/*i/7ib 
=3^^^ 1 4<Di£?1 4CK&gS3- ns ^7f/\ B */b4 
0(i7U^>^l/^^^14^LTs *XH3Vfc! 

a— * ^air^gi2 4^xh=j>tfzL— $z 

so> imc*xh icwjiarns. 
[0155] *jttt«T*tt. ai^aae/- h 4 0 a±cd 
ija*^>5 6wc«feyff-rcticj:y. x 203^9 

5i$}frmmTz><DT\ mm&t&tst? uoj. 40 40 

K. 40 U 4 0M) P^fiiafiRU R 2. R3. R 
Oit. ^UcS->-h40AO. #*ftfcj£<&ffiBffi« 

[0 15 6] *SB*«Ttt. SB^«HS«0[)iaS4 0 
N, 40 P&S1 <Z)3B£BB4 0 DCO^jS-r^>S±{*tC 

»«*nTfey. aw*W5/-ho)»«4 0Q. 4or 

1^<DT% Jf*nfciS(DfflBtcJ:y«ai:E«a)Hlfl!)« 



[0 1 5 7] Sfc*HSfifiyPtt< »2(D2iB^«a4 0C 
Sl/m 1 CD^0^fii4 0 Dtt*fr?«<D/\"^->Tiifttv 
<DT\ BABBl EXttl FdDMTTSWS^USCfc 

[0 15 8] Sfc*H««T*tt. S2<oaiBJimB4 0 C 

Rtfsi©aw«i4 0Dit mtm^&nmo). tm 

[0 1 5 9] *HS6ffJtSfc. SP^«11£4 0 BCD- 
-DOjaicJc* 3 A *B»* CtT\ * y *J 40^ 

*-K3E£, R3fc2"-f*--K3 E4>9Tr«3&£9l> 

^4---K3Eis:«s*$it.*abo^-7iUTfty % 3 

D«^-^;U3 C*B9kBB£«tM** 12 4(c^ 
^?U-5 2(c£ftr«feto4>:34>?*?£« 0 

t*nt««>. itica^ft:*2ftK«igaL *^/» 

[0 16 0] *5fefitt!y*, % 5r^7/^/U£:BnSKB#— 

w*iat\ 01 sizxkTnm&mts iisbih 

?40J, 4 0'KSlf»1SWWI«f40U 4 0M 
tt. A*B«4 0CD3^3tf»»6ftfeia4:ttaa:*Sn 

[0161] raii onssffiij m 1 6 1 0 

mfemzmw? z> mam 7 l tern 2 mmmtztsii* 

3 A t&tiz/— h 3 B^flXy^LfcXAS^SB 
©SB«aBT8«. SAS^B4)ftiS0if>(cU:. X 
»B/fx/»;i/t.* v 7/t«jUX£lt7«iatrtu B«BB 

[0 16 2] *$IJ60!Hc«fcnfcr. 8SflB»*'y^/»iU4 
Otis 7>73A«0HKB*ByM«Ur. 4r y y/<*ib 

**8S«TJ*. SWI*7^»ib4 0^ ROBBBO 

ti, Jt^KPaLfcS2Sa6«!li:rai:T**«o 

[oi6 3] rgi 1 mami h 1 7 tt*$8Bji(Dje 1 1 

BBflO)KnBTfty % 07<Dm2HBfe«iJT , iftB^L/cre 

mm* *y*jt*)\,4 o<osim355&(D 1 a^rxsB? 

&Z>o WTT?tt. Xfi^" Step" <h LTiftB^t^o 
[0 16 4] (Step A- 1) B^«BBCDB4 0 

SB^51Ma)ffi4 0B<5:LT^7 7 ^ , J;umfig. 
X9ifm*Z>&. HPXOSgtt6^S7 , ^y;l/fflBtffi 
L\ ^fc<KUx^U>^U^^U~h (PET) T^x 
H^^J?< LTBBI*±Vtitf. 3B^^61S(Dffi4 0 B 
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10 1 6 5] W£i8<D1WRltX&3 AOXZfeik/i&il, 
« (01 7THtTM) tcE&tt3fc;5*>C!>T*25ftfcrS<, 

[0 16 6] (Step A-2) aB££{ffi<Dfi4 0 
BOCafi 8 ^^L/cSlC^gjflgg 4 0 F 

s. sB^flg^4 0F^t&^^gs« % zomicmmr «> 

[0 16 7] mBMmSmm4 OF^WLliZZitom&lZS. 

[0168] iiB^jiji4 o f (D^tmitmBM^mmeom. 
4 0Bt ommvt&Bi < , a«tt # a < , mm m&mw 
£dst©*s4 o b tm*mim< , xtfttr^xoaufc. 

[0 16 9] aqSflMBA4 0 F©J&5£:fr5££ LTtt, £ 20 

[0170] cstep a- 3) mymmm40Fo> 

±iz I TO«®39HraK«&J8U a«WUte/t* 
— >H?fi£UT, SB^|gg4 0D (SlflWlB^fll® =£JB 
fiE-T^o ^CDSb&^KCSCT, HI 5lC/Tl-r<fe3(c, IB 
$84 ON, 4 0 P RtfSS^ 40 J, 40K, 40 U 4 

0 M&mm?z> 0 

[0171] mmttvtma>m4 o B±j&tfaBj§iajiiJi4 

So 31B^ftfi!HO«4 0BlC7 , ^yjl/ffili*^ 

S. 

[oi7 2] a^raii«/^->]ear«^^L? 

[0 17 3] (Step A-4] a«mS4 0D(D± 
leX"C— y-4 0E£|jtfrfS„ ^-^40EtU 

y-tffflfsns. ^xf^^x^- 

[0 17 4] X/<— *4 0 E^aB^61M<Dtg4 0 B± 
TaiS (^X > hj£) , X"C— 94 0 ES-igEEXT'-lcJ: so 
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[0 17 5] (Step B-1] Zmmm? 411,1*4 
0A?fflff5„ aB^«CH7-f/UZ> > 4 0 A©**^<tLT 

et, *y*<ttr--ik *y£fbt'xy^>i?#<£*. 
coaic&jsr^agiflraBajgj^swtt^ 

T\ P E T#«|iJTft«. 

[0 17 6] (Step B-2] «9M7-fM4 
0A©±ic I TOS©aW®^E«BfiEU 
£/\°*->JBfi£LT, I^fg4 0C (S2©aB^« 

5fC gElg4 0Q, 4 0R£fl5fi£-rS. 
[0 17 7] aBfl|i:M7-f ;l/A4 0 A±icaB^^g^ 

>7l — f^V^atf$«tf, ©il=i:x h < 

[0 17 8] a^SSSS*/^->JB«-rs^<bLT 

[0 179] (Step A-5D aB^S4 0Dta 

WS4 o c ^(oi^-arTv mmi5iwn<D&4 o b <ta 

W»R7-f Jl//»4 0A5-ife^bt, @SB»#7T'@S 
[0 18 0] @SSP**7tLTt4v Mffitt*^— 7, & 

[0 18 1] * c,tcA^M4 0(C. E7lC^-T^>y 
3 A, S^-hSB^ffi'JWtSCiWA 
§4 0 MbLfeffltttfS^T*. 
[0 18 2] rjgi2ftttft|j 

{*B5lC L/c^BScdSII 2§U6«*B1 8JJ«ttfiai 9 
(a) ~ (d) IZjjiT. 

[0 18 3] 018© (a) t*jSaS^^H4 6<JDtgfi 
^J$&©S^ffl!lJb x Slt.fciEEig, IH (b) ttiyMfiS, 
H (c) ttSHfflSH, n (d) li£Mm. iq (e) it 

[0 18 4] EI1 8tD (a) ~ (e) lCj>l/>T, 1 8li 
X^VUX, St, 7 , 7U5-^A^0D^ffi^6^S±(Sl 
fr— X (->-;UKy-X) , 2 0li±ffi!l>r-7. 1 8lC|g 

-h, ABS^Sg^roy^X^-vJ'^e^STd'J^-X 

[0 18 5] 2 1 tt±«$— X 1 8tCt6ttfcm, 2 2IJ 
±ffl«5— X1 8lc^ltfc7-yj7T'^y, ±ffliJ-5r-X1 8 
li/lU 1 £-7v<7 2 2tT*Tm'r-?.'\ 9 5Jf*^Tfi!l 
1 9 
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[oi8 6] 3 Aitmyen^LEomcoyiMT^^. 4 

[0 18 7] 40Alig!l7'r;^T£y i {IMStS 
W3tt») 4 0 B £ftl;:;gASa%8B4 6 K&^i? 

[0 18 8] 1 Vtt»A9^SB4 60?S^gPlclSlt6 
*l5ftffii«f 1 R x d3tffi1 C. fg 1 ©<32*§M« 1 SS 
tfSg2©Gtf§Mffil Tt?©3t^7-<;l/2*T-a5*. 3"6^^ 

±«^— x©m i amnnmizmzi&zzjioizm 

[0 18 9] 019© (a) 1*01 8© (a) ©A -A 
ttWMt(cSU-£KiBB. 019© (b) ti01 8CD 
(a) ©B-BiSOKiSlcfeW^BiBll. 01 9© (c) 

«ni 8© (a) (Dc-cwwmsuzisvzmffim. 01 *> 

9© (d) 1*01 8© (a) ©D-D«JfflTl8lc*Jtt^Br 
[0 19 0] m§,/t%.M*M 1 ©SS 1 B<t:m2©Sffi 

1 A^ftsy^-a-T^^ti^c mi©ssi Bii2 
©s«i A<ommiznm^ B -iz)umzmF B m 1 h^&al 

i*lt**3 1 lC*fl5'r^a5$J©±{i!|-ir— 7. 1 8tCli^2© 

up 2 3 # i&it stu m±M 3 i ^ggtb lt t, skas^ 

^©ttff^a.JtMxf < fc£ J: 31C LT^S 0 

[0 19 1] 120IS1 A©51#J©® Lhffi) 30 
ftlciftB^Lfc^ajt^^-fyUZxi va^^nTf*. 
M1©S*51 Btg2©lfi1 A©J3jaictt. ^SrlgiB 
!M7g>hgffi Gtg|gSgD)fflPCB) 3 0. jgfifg 
BWlCfy72 8, 7U*->^;l/yj>hS« (T 
CP) 2 9, flreSUBIMi I C=f-v~73 2&LHt^JgiE 
HfflM>H« ttl^lgSEItfflPCB) 3 3?tilJ8£ 

[0 19 2] ffi^JgiElbffi I C¥>y?3 2. TCP 2 

9 » RWl^-iiigiM p c b 3 3 let y (t^iglB&iass 

j&Stv ft^^igibiHiffiii^ i ©s® 1 b ©fi^ig 40 
i Eizmmznz, 

[0193] msmsmm p c b 3 0. m&mmm \ 

C^728&tfTCP29H:J;y £»BB9tbl3CStf « 

«**u ttff3Fi§fba*»t'»n:v h y ^xsbuwr 
^sjgSift[H]ffi(*m2©sffii a©^s« 
^« 1 f (u£nt?n«. 

[0 19 4] SEh7>yX^ (TFT) ^ffltN 

1 BtciS:«-sn£©T\ £gSffiU)0KliS 1 ©S« 1 
BlC&flte-h^. 2 4U;ffA5il3ttB4 6«ttffi|fi||g-? so 



' &ffi2 000-89910 

26 

[0 19 5] *W6«f(4» -O^-^x-TXa*** 

2 4 ^^gjg^ibffl p c b 3 o izmfz^z>b\ m^m 

BMPCB3 3(dBJTt)J:iS ftfe, HatLTttit 
fel^tf jtSHBIMl PCB30 <b<i^i^i)jffl P C B 3 

[0 19 6] 2 6li^g^ibfflPCB3 0^ia^-r5 

&f&m% t sea/ \°^;i/©s«saj^}f * /cA6©x^- 

■y-fct,©6^fflT***. 
[0 19 7] »A/t*JUI*PilBK*?- 
72 5lC*»J±«^— XI 8lC@j£7*-*i£ 0 $f c% 
SSr-y2 5I2±«4— X 1 8luBBB^^->^/t*;l/ 

4 o©^3ti*4 o BSifl>:Sx-r;uz 4 4 o Agists 
[0 19 8] *HJg^(7)j;5 ( c x Sgp^MffiiteST 1 

-yis^m^Tmiztz^nzj:*)^ i« B B B s^sa© 

*~**tfT-**©T~;SAg^H©»il*gijra±-r 
*. *fcT«$— 71 9tcli;ftA/t*/l'«9rc;l3fcto 

teoaatftftw-s+iTi/'S. 

[0 19 9] ^13 ^Sfe^Jj 02 0 li*f|^©m 1 3 

mmmwmT'S> y , 5fettiftB^ Lfcm 1 2 xiMicfi 

T't*^3ttB4 0©5@ia«c^3 l 6-5>^'3 A*SttTt> 
So 3C (i^^>73 A©®®EfiJ>r— 3 
C" i*Mt«5>^3 A©g®E«^— ^U, 3D»±-y- 
7IU3C x 3C" ©U^^^T'^-S. 
[0 2 0 0] *HJ6fflT'ti, mt^Z/~f3 A©^-^;U 
3C % 3C* UXJH%?n«EEfl(^«097x St"65 
>73 A©D*^^i 3 DiO^-7i-X3*^$ 2 

4i±»jicK»tT^* 0 *t£*m$mT'\-t. mw&4o<r> 

4 0TRrf=l^-5"St 1 4«S(t7t^«. ^©ftfe©filfiEli 
m 1 2 HBS0«i:(sI CT-afe^o ' 
[0 2 0 1] r^l 4HSSffJj 02 1 tt^fVHOSt 1 4 

W-S3 l c-St::^3t'?'-<5j— K 3 E ^fflt^rc^JT-^S,, 3 F 

[0 2 0 2] *HS6ffllT'l*. S?3 , dffi4 0©^a«c5l3 , c 
K 3 E com^m- 3 F «Bti-Tlt3. 3 C ' 

Y*- K3 E©S»EfiiJ>r-^/|/T*<6*. 
[0 2 0 3] 2|s:||Sg^JT'tt, 5£3tef-f *- K3 E©<r- 
7)13 C % 3C" aaSkTffiUE/miPSOT. f> 



27 

BCDftK?**- K3 E&tf^t<*3 F«W*Tl/*ttl* 

[0204] r»i snsoij miiittmwnmi 5 
x&KtiyoiwgiBi'es y . mzmm Lfes i 2 mhhi«:& 

T^^o 3 F Stmi?**- K3E tD3t^S«3t5S^-r 

[0 2 0 5] *lttffl?I±»%iE4 0 B^gSWJtC^ 
2V*- K3 E^ft**3 F^I&ttTl^o 3C (±» 
3fc*<*-F3E<D««E«*-;f;k 3C"[iM^ 
K3 E^mEEffiiJ^r-^bTfc^o 

[0 2 0 6] ^HJfiffilTt*. ^3t2*-<*- K3 E (D^r— 
^3C % 3C ttiiaiTHg®E3C?»3b^<DT% -<> 
$-71^3^41 2 4liM^^- K3 E(7)Z1* 

4 0 BOWt^V-J-- K3 E*i»3fcf*3 F*Btt*Tl>tt 
1^:^ 7f /\°*Jl/(Dffi?4 0 TMa^^^ 1 4^15 
WTM. 

[0 2 0 7] xr6tC*H^JT^ ^cffi4 0B<7)-f > 

^7 , c^-f^-K3ECD^3 , c^3F^^Tt^ 0 fto 
Tv *jOfc«T*tt* *y^/«t/l/4 0<D-f *7x- 

^/c^^^y\°^;b40(DiflB : 40T<h^>^-^x 
-XU*^* 2 4<D7 r ~*Se i 3 5^7U^v7ib3^ 
^^T«^-r^c:<h^T^. >f >£-:7x-X=3^* 
2 4^^a^Sb0l»<h^^^M o ^;l/4OOitilO}g^ 

[0 2 0 8] *Slc*IIJWJTH;L <>^-37x-X=l 
*»2 4I4, fS^^^T-KSE^Zl^^^^^feT 
MOT, if^ffi^M(D<hXh5 0(h(7DJgSlti. 
^-^x-Xzl^^^2 4tcm«JT^JI<htfT^ 1t$g 

[0 2 0 9] r»i 6HSfe#Jj ■2 3I£*M|0!>K1 6 

nsfiffiKD^BiTft y . a i 7 tc^rm i i mt/mi^ 

Tl5%iT*mttLtc* 7f/\^l/4 0 £. S >^y\ 0 *;U4 
0 tliRIUHff Lfc8BW««3 tv 3ftA/^/U 1 ££B 

[0 2 1 0] *Sa6fi!l(cJ:ntf, PM^7f/\°^M 

o «5 > ^ 3 A^c^Ttai^ix y * ^/ t l 

»«**3RT**. «S»*B£-r*#S7£LTttifi 
E$£ S 5 1 — Z> o 

[021 i] *nfi6ffiiTn*, £m*fimm& 



< 15 > S12000-8991 0 

28 

2TOlSS4 0Bi: I T 0^635:^^1 tf>2B£S& 
4 0 D £ OIBfcaVISM 4 0 F £-i£ttTL^<D7\ 31 
0^ffi4OD^)ScS^tB(C-r^JIt^T^^SiJ^ S 
91*84 0 DtDSJp^i^-tcLmmg^^^-^T^ 

[0 2 12] StoT, *Hj66<5imifiMttOB^^y^ 

/cv ^PJMKStS 4 0 B lc99§MM 4 0 F ^ISttTS 
10 M*¥-taitLtc±lcmRm&4 0 D^16ttTt^^(7)T% 
&H*S4 0 D0>mB*i%— KT* 

^keii 5 ic^-r m 9 njgeyo j: 3 £\ asiM^a: 

[0 2 13] **»0Jic£t>Tl**y^/«tyU4 
0 liKP^i^ LTlif i L^^tDT\ S0J3fiEflSffi4 
0 BtC«[HIif} I 8^>J5l*g3»J9^^tTt^^o ^*UC** 
U KB^H3o®^|62tCJ±iaia8^SS*ffl»l9 3&i6 
20 ^ D ^O^C. ^7 l cS2OIHI0 8^SI*ep*j9a>±^ 
EKS 2 6D^B^Sfl&S 4 0 S &mf Z> t . ^TT-ffi 2 t7)JE 

mmmmm4 o sc7>«s^> , 6ffi2 tssf^tfaft*** 

[0 2 14] r*§WXDS5mmj 02 4tt*^(DiSS 

St^14 6«fflt^cimt«^iB4 7^a^=ttB^-r 

5B«B?S*o 4 8ttfl|«WUl«*4 7fl!>SS^ 4 
9 ttlffffijtyiSIS 4 7 CO*— #- KSB. 5 0 littffifcyg 
so a«4 7CD««ifflg*fj5*Xh3VkrzL— $e (*X 
h) , 5 1tt7^^D7a-b^1t (MPU) . 5 2ttA 
^t'J- 5 3 ttXASS^ttB 4 6 £ *X h 5 0 ^Jgg! 
nY>*-7i-<X^-^k 5 4tiBg0^gfiffi(D-r 
>/^-*«aU 5 5(iO/\-^lI5 4(!:K^gI^ 

0>Tlt«^A^-r £/c<*6<D^s>. 5 7 ti^> 5 6 £4X#J 

[0 2 1 5] *fittft?U?MSCTSB4 6»««[ffi9 
40 g!4 7 a)89«4 8 (CKit 6tL«. *JS^^J<D>K B B B a 
SSIflMc itilf . * y ^y<*yU#S^SB4 8 tSteTiS 

tJCcty. 5t^5 8^A±lL/i:y. 7 7 <I3>5 9^tR 
LTV7 hfJx?©!^*^*!:^*?**, * 
ft. *JSffl«tD5afiaS^«4 6ttS«S5!ftC0T% *^ 

^^SWcjzyJHBa^Sffljtscta^T*. 
y - 5 2 flDMtt*^* < -r % C t T**. 

[0 2 16] S5lc**SJB0JKcfcntf. >S B B B S/Tx^M4 
so 6«9i!{T'J^STIESicT$«a>T^ 1fffi^S^®4 7 



(16) 

29 

Sto1f$g*l#§ (PDA) lc»®T*fc^<, 
[02 17] 

[0 2 18] $fc. **^icj:n»f, jRJI/^K&gg* 
[0ffi©fB*fcittf!Jn 

[0 1 ] J:*j$ B B B €E;j^Sg<7)Jg 1 SgflSflfeDflifiE 

[02] Hl0A-Atttc»?fe«3;SriBH7»£«. 
[0 3 ] £»aSjj3EB4>K 1 USSflJKfctt 

«SSW3tiga>iM^*sftB^-r«@ 2 <!:|5]t§<J5ISr®eiT-£ 

So 

[04] *8H(c£3igM^B«)gi|tSB0|ic£it 20 

[0 5] *^lc<i:S5S B B B ^5 l xSS<Dm2|ISgffi|<JD^fiK 
[06] 05<DB-BjglC^o/c«SCKS0T'SSo 

[0 7 ] *8H(c j; « 5S a B B s^^H(Dm 2 rnmmomw 

[08] *f£B,BK £ 2 JtfifcflfcDTfl 

©-HHfctwBTSTaraKB-p**. 30 

[0 9 ] *&mz* * j8B85Uge<DSS 3 HJfifiiJ^iftB^ 

[010] *&wa>mAmmmiz3sitz%iikm.jr&wo> 

K®0"T^5„ 

[011] *S«a£5Jt^lw£l*S:*A£a%£1l4> 
K®0T*So 

[012] *fiw<Dn6nm.miz35ifz>%Li' B mjfigiW(o 

[02] 

®2 



*#ltl2 000-89910 

30 

[013] *%H©C7JHK0y(c£(*:SjM£3Mtta4> 

©0y*iHB£-r 5?its@T*« s. 
[01 4] *5iB^tDm8iijgeij^ijeB«-rs-s'y^y'C*;i/ 

<D#J$S3S«j!0T-fcSo 
[015] *i£B£(DJg 9 HJ6filJ*SeB^-r-5 $ y *l 

[016] *wn<Dni onj£fi»i^ijjB^-rsB5fB07ic 
5* l tern 2 mmmzisv z ; ?>zrt&.M'>- h&wvH 

[0w] *«B8£Dmi msse«^iaB^-r507(Dm2 
^Jgfi'JTiftB^LfcBB^-S' y ^/^ju<dws^^<o i #j 

[018] *%wo>t£i 2mmm*mw?2>7&i , B m7T&i 
©<D*ast^^<7??t.a00T*s s. 

[01 9J 01 8(0 (a) (DA — Av B-B. C-C. 
D-D ©&<53i«gK felt SK® 0T-35 
[02 0] *ft9J4>Sl 3 9HtAfl98UgHT««. 

[02 i] #3£B/§romi 4Hjs«y©ittBa0T^^ o 
[022] *^cdmi 5nmm<Dmvmz*&z>o 
[02 3] *^B8comi 6Hss«y<7)i»BggiTftSo 
[02 4] *fm<DttWjmm&m^tzmmiBm&m. 

WWlZltlPfiT SUET'S -5c 
[02 5] 3>i£!a^7t*jU£1FB6!!MB£B« SFrii/^ 

i a ±«a««5 

1 B Tffia^BSSS 
1 C dftfi 

1 D E&MS 

2 T^yjl/tg^frfcS^fcE 

3 fB^B 
3 A 5>7 

3 B h 
4 

4 A «cK0974'jU£i->-h (±#JSS) 
4B A'^XfcSlS*^ Wl4f©egg46 

4 0 gRI8at^y^/^;U 

5 Ky httOM. 

[06] 

H6 



(17) 



t#ll2 000-89910 




(18) 



2000-89910 





2000-89910 



[em 4] 

mi 4 



40A 



4 06(40T) 
14C 



B1 7] 

mi 7 



8- 

4 OB- 



Step A-l 




Step B- 1 



J d 



Step A- 2 



.of 

Step B- 2 



40 



4 OB- 



B-^- 



40C 



4 OA 



Step A- 3 
40B^~ — 



Step A- 4 



8 

40E 



Step A- 5 
4 OA 



4 OR-nS 



4 0 D— 
4 0F-^ 



4 0 



I 



[01 5] 

5 



40C 




3d— ^ 




40P R« 



[01 9] 



HI 9 




33 29 



(20) 



*t m 2000-89910 



IM 1 8] 




19 J_6 





-4 OA 



IA- 



[02 5] 

02 5 




(21) 



^2000-899 1 0 




124] 




(51) Int. CI. 7 

G 0 9 F 9/30 



3 2 0 
3 4 8 



F I 

G 0 9 F 9/30 
G0 2F 1/1335 



f-?3-K mm) 



348A 
5 3 0 



